
._MI:!:?_~~~ ....!~§!l£QI)_T_E_R , ~ 8N: 69-5794 • p~9..~.1.5 OF 2.0_t:AO~~ .. ~ 

DATE 
A 

3.1 MAH 89 TCTO lH-53-581- WAS COMPLIED WITH 
TCTO 1H-53-774 -' WAS COMPLIED \-VITH 
TCTQ IH-53-691- WAS COMPLIED WlTH 
l'eTO IH-53-672 - WAS COMPLIED WITH 
TCTO 11l-53-80S - WAS COMPLIED WITH 
TeTO IH-53-670 - WAS COMPLIED WITH 
1'CTO 1H-53-572 -\VAS COl\tPLJED WITH 

REMARKS 
a 

COP 

OJ.MAY 89 REFURB C/W 

26 APR 89 TeTO IH-53-804 - REWIRING AUXILA.RY FUEL FLOW LIGHTS 

12.MAY 89 AIRCRAFT RECEIVED TIllS STATION POR ASSIGNMENT @ 5876.0 AlC HRS. 

19 MAY 89 C/\V ANNUAL REVIEW or: ACFT HISTORICAL FORMS ,:'"
< , 

12 APR 90 ACE INSF PERFORMED AT KIRTLAND A1'13, AT 6400,7 lVC HRS ON 12 APR 90 B"{ ACE TEAIV! 
MEMBER LA KHARFENSTINE NADEP PENSACOLA, 

05 tvJAR 9[ • I,ACEINSP PERFORMED AT KIRTLAND AFB, AT 6872.8 ACFT HRS ON 05 IvlAR 91 BY ACE TEAIv1 
MEMBER LA KHARPENS'I'INE NADEl:' PENSACOLA, 

... : 10 DEC 91 '. AClYT'DEPARTING THIS STATlON H1R NADEr; PNCLA' FL FOR seEP MOD AT UNK Ale HRS'. 

07 [IEB 92 JvIH53J 69-05794 RECEIVED AT NADEP PENSACOL,,\. FOR SLEP/MOD WITH 7461.2 Ale HRS. 

04 AUG 92 "ARC-I 86 ANTENNA I~ELOCATION IAW WR-ALCfLUP MEMO AND DRAFT TCTO" 

l~~ JUL 92 REPLACED TRANSITION SECTION. REMOVED FRO?vl BUNO: 68-10360 (AlC TI1vIE 7304.5) AND 
CONFIGURED PER SOW: 89 MMXSR-008-HS3 PARA 3.2.2.6, lvC TIME, ME-53J 7461.2 

30 JUL 92 FlTrlNG ASSY. PN: 9144932·10, srrSN: P003, UtI UPPER TAtL PYLON ON FUSELAGE 
INSTALLED lAW 50K INSTALLATION AfT FUSELAGE MOD TCTO 1H-53-855 

07 OCT 92 OTI #L209021 EMERGENCY CONTROL PANEL. srrSN: 5-33 

20 OCT 92 EXTENDED PITCH CONTROL ROD END 3 h TURNS IN R. H. ELECt' COMPARTMENT' TO ELIMINAT 
CYCLIC STICK INSTRU.MENT PANEL lNTERFERENCE. RIG PIN C C.ANNOT BE INSTALLED. 

OHGf'tNllfJ..llON 
<; 

NADEP PNCLA , FL 

\ 

-----~J
! 
I 

I SOW NADEP PNCLA~1'1.. 

NADEP PNCLA, FL 

1550 eCl'\V KAFB, NM 

) 

'" 
1550 CCTW Ki\FB, NJ,,1 

1550 CCTW Kl\FB, NM 

1550 CCTW KAPB, NI\'1 

'542C'1'W KAFB,NM 

NADEP PNCLA PL 

NADEl' PNCLA FL 

NADEr> PNCLA, FL 

NADEP PNCLA, PL ,;
\"'......,..~,.. 

NADEPPNCLA 
I 

IN,'["';!ll)'N,.("r '..1< )" , •.,A , 

I 
-------- ! ! ._ _ , 
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D,o.TE 
A 

09 MAY 85 

15 MAY 84
 

24 MAY 85 

14 NOV 85 

30 JAN 86 

09 JAN 86 

05 Hm 86 

09 MAY 86 

24 APR 86 

06 FEB 86 

18 JUN 86 

29 OCT 86 

II AUG 88 

03 MAR 89 

~\I MAR 89 

..., [. p,,\i 1 _.... 
RIOMARKS C. th:' i ORGA~HZ.~TfOl-i 

B r 

ONE lIME INS? MGB TAIL IDLER GEAR LOCKING BOLT. FOR SECURITY, C/\~-;-·11.fIS-DA11:;-.--- 41 CAl'vIS MC(~ij~~I~L·;\·N CA-J 

Me 69-05794 HH53C ARRIVED AT NARF PNCLA FOR DMISA NAV;\IR76 26BFHJWITH 4618.6 Ale 
HRS. ACI WRlH·53-84fl WAS COMPLETED ON ISMAY 85.
 

AC1'j RECEIVED THIS STAnON FROl\l NAVAIREWORKFl\C PENSACOLA, FL ACI @ 4601.4 Ale
 
HRS ON THIS DATE.
 

C/W CLASS JB MOD REPOS OF KY-?5 FOR CREW AS OF 28 AUG 85
 

OTI ALL HHS3B/C ACFf ENG CANNON PLUGS/CONN C/W THIS DATE.
 

on PROPER ROUTING OF SERVO HYD LINES CfW TI-lIS DA'l'E.
 

23AF MSG 0421 OOZ FEB 86, AND QA LTR. DTD 05 FI~B 86, OTI ROTATING SCISSORS UPPER LINK
 
FOR SPECIFIC PN: C/W THIS DATE':, 

ern OF POLOT/COPILOT ESCAPE WINDOWS C/W THIS DATE,
 
OTI RESCUE HOIST SlWPORT CfW THIS DATE.
 

OTI ON TAIL PYLON BRACES FOR CRACKS C/W THIS DATE .
 

O'rIHlI53B/ctACFT-ENG CANNON PLUGS/COl\'NCfWTHISDATE.
 

OTl OF CABIN HYD LINES FOR CHAFFING AND WEAR CfW TIUS DATE.
 
CLASS 1B MOC INSTL AIRCREW WPNS SECURITY BOXES C/W THIS DATE.
 

ACFT 69-05794 ARRIVED THIS STATION @ 5141.1 Ale HRS.
 

ACFT DEPARTED THiS STATION FOR PENSACOLA FL @ 5847.5 Me HRS.
 

OMIT FLIGHT CONTROL RIG PIN "e DUE TO LENGTHENING ROD 2 TURNS IN RlH ''E'' BAY. TO 
BRING CONTROL S'l'lCK OFF INSTRUMENT PANEL 

Ale MIl·531 ARRIVED AT NADEl' PNCLA ON II AUG 1988 FOR ./MOD CONVERSION \VITH 5848,8 
Ale HRS. J MOD CONVERSION WRlH-53f89-3/IWAS CO~IPLETED ON 31 MAR 89 

. -----.-
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NARF PNCLA, .FL 

41 CAlviS MCCLELLAN C'\ 

41 CAMS MCCLELLAN CA 

41 CAMS MCCLELLAN CA. 

4J CAMS MCCLELLAN CA 

41 CAMS l\·lCCLELLAN CA 

41 CAl'vlS t-1CCLELLAN CA 

41 CAlvlS MCCLELLAN CA 

41 CAMSt.lCCLELLAN CA 

41 CAMS MCCLELLAN CA 

1 SOW HFLD, FL 

1 SOW- HFLD, FL
 

NADEP PNCLA, FL
 

NADEP PNCLA, FL 

I , umm j 

~.> 
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SIGNIFICANT HISTORICAL DATA PAGE 1 OF '1 PAGES 
1. MISSION, DESIGN, SERIES, TYPE, MODEL AND SERIES 2. MANUFACTURER 3. SERIAL NUMBER 4. ACCEPTANCE DATA 

INTERMEDIATE GEARBOX, 65357·07000-060 SIKORSKY AI8·235 UNKNOWN 
,.... 

DArE REMARKS ORGANIZAtiON 
~-~._._~.- a c 

14 FEB 1969 COMPLIED \VlTH TeTO 50·73 & 50-88 SIKORSKY 

06 DEC 1973 INSTALLED ON AiC CH53A-151686 (i~ 640.0 Ale HRS. 1GB TSN: 1487.0, 1'SO: 0.0 NARF PNCIA FL ..~ ..-.~ ... ""--....."'",,"'......~ .......~._ .........,

11 JAN 1985 REMOVED FROMAfC CH53A-151686 @2634.0A/CHRS.lGB TSN: 3481.0, TSO: 1994.0 NARF PNCl.A. FL 
REASON" HI-TIME WAJ-294-806 

20 FEB 1986 OVERHAULED: &NO LOAD TESTED lAW NA 03-95B-102 & '1'151-19 & 74-88 1GB TSN: 3481.0, TSO: 0.0 NARF PNCLA, FL 

06 JUN 1988 INSTALLED ON Aie CH-53D-157143 (iii 6411.0 AiC HRS. 1GB TSN: 3481.0, TSO: 0.0 NARF PNCLA, FL 
w.,~ ••w.~...,.~.~.....,.·~•••••••••____'~· ____...__ ._ 

06 JUN 1988 COMPLIED ON SOAP fAW NAVMATINST 4731.1 A. SOAP LAB LACATED AT KADENA A1"13 NARF PNCLA, FL .." ..--_.__.-......__..._---_._.---

23 AUG 1989 NOAP NORMAL AT KIMHAE AB, KOREA PRIOR TO TRANSFER NARF PNCLA, FL "",...__...._......_..._............ 

[5 OCT 1991 PLACED ON NOAP WI MONITORlNG LABS LOCATED AT NAS LEIvlOORE, CA NARF PNCLA, 1'1.---_.• 

20 APR 1992 REWORKED FROM NOAP NARF PNCLA, FL 

03 APR 1993 NOAP OIL SAMPLES CHECKED GOOD AT NADEP PNCLA LAB NARF PNCLA, 1'1. 

28 APR 1993 NOAP INITIATED AT MCGUIRE AFB, NJ lAW NAVMAT1NST 4731.IA McnUIRE AFB, NJ -
17 JUL /993 NOAP Tl~RMINATED AT MCGUIRE AI'S, NJ lAW NAVMATlNST 4731.1A MCGUIRE AFB, NJ 

.,.~.~-,._ .....~ ..~'.. _.....,..-....-.._...,.......... 

2004-tO-20 REMOVED FROM AlC CH-53D-157143 ((I), 76/6.3 /\/C HRS. 1GB TSN: 4686.3, TSO: 1205.3 NARF PNCLA, FL 
REASON: UNKNOWN ........... ,--,_._-,~ ..._~..~---

2005·05-27 RECEIVED BY AIR FORCE, AFro FORM 95 HISTORICAL ARCHIVE INITIAl'ED PER T.O,III-53(M) J-6. WR·ALOL{}JC I 
PREV10US IHSTORY TRANSCRIBED THIS DAl'E. 

2005-05·27 OVERHAULED: & NO LOAD TEST IA\\' NAVAIR 03-95B-10] & AVE l005-00'> & -029 NADEPCP,NC 
1GB TSN: 4686.3, 'Iso: 0.0 

2005-06-05 INSTALLED ON Me 69·05794 @ 11220.7 Ale HRS. 1GB TSN: 4686.3, TSO: 0.0 16 HMXS HFLD, FL 

AFTO FORM 95 
U-7.3 

.,,,,' , 

"~O 



_~"""" ...~-._;.,.""..,~_-._·~WA""""""""-",,_.=.~ .....·.W.·..,.",.·=~",,· 

I 
"T;\BLE ;~. \/:.fFEf-.JCH TL, ;<UE VA,LUES FC)R STEEL, /\LJjtdfNU7l / ..",t.•LC)Y 

NOTES: 
·i, Ui'\iLESS. OTt·iEFtV>JlSE SPECiFiED H~J T~-iE FD} Vf\LUES SHOVirJ ARE H'4 1NCH POU~>-J[}S Ai\JD APPLY TO LUGRi·CATED 

:~!~!? Nq~::::LL:~f4,~C~:~'E~!!,,~~~\q~ ~I?~E~::\!:~9§ OP1 :2'\LUES SPECfFIED n< Tf\8.L.S 2 rs :t5~·~·, VV;'-IEN FR.A(~T!(~i\BLEl 
! t-H;: f).lU ~I ~"L-\THE!'i ~ r-U\~\i I r~t= bOL~~ bHP.L.L bt: u..JRQut:D. 

? TCjr{(~tJE VALUES ·r~JR NUTS V/lTJ·'·l B~~~{ED ON DRY F!Lf\:1 i.1j8R~CAr·JT Sf--U\l.L tIt': !~S .SPEC~F~SD IN THE FD. 

! 
~ 
~ 

I 

I
! 

C.	 iF SLOT iN fvUT IS ALtGf\fED vV~TH HOLE ff>·! SO·L~ COf'0TiN!JE TO TfG~iTEN ~\IUT SO Tj--U\T rr !",'10\!ES 
A MAXiMUM OF ONE CASTLE OR 60' OF ROTATlON. TORGUE SHOULD NOT EXCEED THE Mi:'}(IMUM VALUES 
SPECtF~ED IN TABLE F"'(;R ¥:HE: APPtJC}\BLE THREt\D StZE. 

t,'	 e TORQUE VA..LUES FOR AN'924 jl~.f,(l NUTS USED or~ FL'~AEO t\t'10 FLARELE~3S FITTH"JGS 1[\1 BUL.K~fEPJ) INST/\LLA.TiOl,J 
Sr"I$~\LL. BE PER fvlS-3356ii Ln~LESS OT~-{ERV'i1SE SPECiF~ED Ohl THE FD, i\LL OTHER .JAlA t.,~lJTS SHALL B-S 
Th3HTE!\iED 1If> TO 1/3 TURN BEYOND THE POHT INHERE A SH!\RP RiSE IN TORGUE 18 FELTI 

7, GAUTIOi'\! NOTED FOR TiTANIUM /Ij'-.;o PASSPJATED CRES: TO PREVENT HEATING AND GALliNG OFTTfP,NiUhil Ai'JD 
PASSIVATED CRES ?,i\F\TS OR SOLTS, COAT THE BOLT THREADS \;\TTH LUBRICf\I'<lT GUAUFIED TO M1L-L-23::19S 
OR f\;'HL---L'--46G10 !V'JD APPLY REQli~RED TORQUE VVlTH}\ }'lA~~D TOOL .tJ:r li. Rt\TS 'T4,{A,T VV~LL NOT C~REATE HFP\'"r. 
DO r~'OT USE A TO'RQU~NG (DRf\/lr~Gl wLo\CH~NE< 

8.	 SELF-L(JC~(H'''1G TK (TEP~1P LO!\) SOLTS J~1A,htUFft.CTUPED TO AN'{ OF ri--fE ST~J'H)l\RDS SPEC!F~ED n'~ THE T,~\BL.E 
ABCYiE SHAL.L, USE THE SAf'\f1E tC}RQUE Vf\LUES AS {1,PPLiED TO THESE STA,NDAJi[1S. 

; ..~. " ...... , ....... , .w .. ,...., _;. .. .•.
 



Nut, Seif-Iocking 
MlL-C-22750 ClJ9~lt;n~~~ Ep()xy~ \fC)C: - C~~Jff}.~)Ha.n~. 

M1L-C-·23398 
r,,1C:::~?::;.r-:!c:::<,,>-..-'-"".....,;-'...... ~~ 

hI11,"L _.- L-4GO~i I] 

h; " 
(N', ~.: 

·_·~"t·linner~ I\ircfcrft Coating 

3. 

3 .. 
• 1 AS.SJ;J0.f2f.,Y.TQHQWf;V/\kkIE$ 

Untess oth'er~rI~2>e s~Ji~cff(8d on
 
be as specified i-.,;;".:,;n
 

3.1, i 

the iovv's.f and upper nrnIts 

S~~}cc~aJ assen'1bly torqLls fl;)q"uirernents sh2.~E b-e 
syrnl)oi consisUrrg o·f a C'~62 cHa~ cffcie cHarnetdcan'~/ (nx"o~>;:;cj 

-arro~Ni~leads trfftx.ecl by 8. lea.dec iJ) nut en'd 
Tl16 assernt)~?l torqlHJ s~'-'tan be st"";c)vvn 
tied, to[C1Ue }s ~n inch IDs,. a~r~d the 
( See Flqure 1EL) if the to.fClue ~s Sf:H::c~f~ed 2.1t the nut 

sibtsr then the fna\f iJG 3f)pH,ed at the heae; encl of 
SrJec·~.f!E:cL: th:~3 tc~r({lJe tf'le e-nd (}f tfl8 t)~){t sl·~F:1n -{ 

ex. Hthe specd]sd torque for a r~ut is ~j ChJ~'· .. 1 LB,S~ then be 
torqued tol 30 IN l8S, 

3,"\,2
 

Som,etirn-8S b~:)~ts-~ screv</sr Cjrr1uts c~o 
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SUBJECT: CH53E/T64-4l5 Stability Analysis (1977) 

cc:	 GM Douglass 
AJ Fleischmann 
RE Gaerttner 

AEG-Lynn	 PD Hoffman 
February	 7, 1977 Me Hollenbeck 

RL Miller 
JD Stewart 
JA Wilson 
Letterbook 
DRB 

References: 

1.	 EPN 64F643 (Proposed) - T64 MFC N£ Servo Redesign 

2.	 eM No. (S/A) S024 - CH53E Rotor/Drive-Train Simulation for Nf Servo 
Redesign - 12/1/76 

3.	 CM No. (S/A) S025 - Drive-Train Parameters During Autorotation 
12/21176 

4.	 CH53E/T64-4l5 Stability Analyses - 7/16/76 Through 10/13/76 

a.	 Initial Report 
b.	 Supplements I Through VI 
c.	 "Effects of Parameter Errors" 
d.	 "Preliminary Runs with Revised Simulation" 

5.	 TS8-S/RSRA Rotor Governing Stability Analysis- 6/1S/76 

Mr. W. M. Meyer. Manager
 
T58/T64 Turboshaft Programs
 
Building 34031
 

Summary 

Revised simulations of the CH53E aircraft drive-train and rotor system were used' 
to analyze system stability. The results are consistent with reported aircraft 
flight experience and with prior analyses. Use of a revised T64-4lS engine 
P3-sensing hose would provide some stabilization of the 2-Hertz oscillations. 
However, it would not provide a complete problem solution. A power turbine 
governor time constant change to approximately three times its current value 
would provide such a solution. 

Control and engine portions of the system simulation are currently'being reviewed. 
The results will be used to spot check the current analysis and refine the require
ments for the governor. Flight testing will be required to evaluate the speed of 
response change resulting from increases of the governor time constant. 
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W. M. Mr')r - February 7, 1977 - Page Two	 2.-jl(-7t 

Conclusions 

1.	 The revised CH53E aircraft load system simulation along with previously 
used simulations of the T64-4l5 engines provides a good analytical model 
for the study of stability trends at critical 2-Hertz mode flight condi
tions. 

2.	 The system behavior predicted by this model is consistent with reported 
test experience inclUding the effect of small system changes and repeat
ability of divergent 2-Hertz instability. 

3.	 The predictions of the model are expected to be conservative at flight 
conditions other than those which are critical for the 2-Hertz problem. 
Substitution of appropriately larger values of lag damping and aerody
namics damping coefficient8,~would remedy this defect. 

4.	 Introduction of P3-sensing lag by use of the revised P3-sensing hose would 
help to limit the magnitude of 2-Hertz oscillations. It would not eliminate 
the oscillations; nor would it be effective at all conditions of system 
tolerances. It would provide a temporary expedient which permitted further 
flight testing at critical 2-Hertz conditions, not a permanent problem 
solution. 

5.	 A three-times increase of the Nf-governor time constant would recover the 
desired minimum levels of stability margin providing that further reduc
tions of effective main rotor blade lag damping do not occur~ 

6.	 The governor change will result in a reduction of the system speed of 
response for noncollective compensated power demand changes. The effect 
·is not expected to significantly impact on aircraft handling qualities. 
However, flight evaluation would be required. 

Recommendations 

1.	 Continue with work effort now in process to refine the simulations of the 
engine and control system. 

2.	 Use tberesulting simulations to reanalyze 2-Hertz stability and refine the 
requirements for Nf governor changes. 

3.	 Use the revised P3-sensing hose only as a temporary expedient solution to 
the 2-Hertz problem to permit flight testing until a permanent solution be
comes available. 

Discussions 

Further predictions of the linear stability margins were made. These calculations 
employed the updated CH53E helicopter drive-train and rotor simulations which were 
presented in references (2) and (3). The predictions considered the full range 
of coupled engine power as well as autorotational operation. 

U-9.2;	 11/09/2007 07:25AM
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W. M. M~. 1 - February 7, 1977 - Page Three 

Discussions (Continued) 

The	 new load system simulation differs from that considered in the 1976 sta
bilityanalyses in the following respects: 

o	 the main rotor system is defined by a lumped-parameter schematic rather 
than by a transfer function 

o	 main rotor parameter values have been revised from t~ose implied by the 
transfer function 

o	 minor levels of main rotor and tail rotor aerodynamic damping have been 
added 

o	 drive-train and tail rotor parameter values have been revised. 

The definition of the load system presented in reference (2) included values 
for two engine parameters which interact directly with the aircraft rotor 
system drive-train. Unfortunately, incorrect values were tabulated. PT, the 
power turbine rotor rotational mov~ment of inertia, is 8.59 pound-feet-squared 
(3.204 inch-pound-seconds-squared). This is a revised value which differs from 
the value appearing in current engine documents. It was determined experimen
tally and corroborated by calculations. The correct value of PTS, the power 
turbine output shaft to-rsional sp-ring constant, is estimated to be 83,000 inch
pounds per radian rather than 303,000 inch-pounds per radian as tabulated in 
-reference (2). The 303,000 value may be calculated from data presented in 
paragraph 3.23 of the T64-415 engine model specification. It corresponds to the 
measuring section of the external torque shaft but does not include the entire 
external torque shaft nor that section of the power turbine shaft which is con
tained within the engine. Experimental verification of the PTS value has been 
planned. The larger reference (2) value had been used in prior stability an
alyse~. Stability analysis runs were made to define the impact of this error 
on the system stability margins. The calculation results indicated that the 
effect was negligible. 

The main rotor lag damping co~fficient provided in reference (2) was selected 
to "correspond to the critical high speed, high power condition" but was ap
plied at all levels of engine power. Consequently, calculated levels of main 
and tail rotor resonance gain margin will be conservative at levels of engine 
power which do not correspond' to the critical flight condition. Higher values 
may also be expected at other conditions of operation '(e.g., hover or low 
speed flight) where the total levels of main rotor blade lag activity are more 
compatible with the capabilities of the lag dampers. ' 

It was assumed that ma.in rotor aerodynamic.:damping would vary, linearly with 
total engine power through the two values provided in reference (2). In accor
dance with reference (2) instructions, lag damping was decreased by the amount 
of aerodynamic,-damping applied at each power level. It was noted that the 
Level of aerodynamic damping defined by reference· (2) is 15% of that which 
would he calculated based on the assumption that rotor torque demand varied as 

) the square of rotor speed. The minimum expected level based on prior stability 

U-9.3	 11/09/2007 07:25AM 
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W. M. L - February 7, 1977 - Page Four 

Discussions (Continued) 

analysis experience is 40%. The defined aerodynamic damping values apparently 
also correspond to the critical flight condition and could be expected to be 
greater at other power levels or other conditions of flight .. 

A series of stability margin calculations were made for each of four configur
ations of	 the engine control system: 

o Series A - Standard Control System 

o Series B - Revised P3-Sensing Hose 

o Series C - 4-Times Nf Governor, Time Constant 

o Series D 3-Ttme~ Nf Governor Time Constant 

Stability· margin results over the power range are tabulated in Tables I, II, 
III and IV. All of the calculations are based on operation at 100% powe;;"'tur
bine speed and three engines at equal power levels. 

Table I indicates that the lowest levels of stability margin at the main rotor 
resonance mode occur over the upper half of the available engine power range 
with the minimum margin occurring at normal rated power. The calculated level 

. \	 at NRP is very sma.ll but positive indicating thi:ltthe system would be· stable 
but subject to prolonged periods of slowly converging oscillations at rotor 
resonance frequency, if suitably disturbed. However, the margin is small 
enough so that normal system tolerance effects could frequently result in a 
negative stability margin and an unstable divergent pattern of oscillation. 
This· indication of the analysis. is entirely consistent with the reported flight 
testing results. The resonant frequency predicted by the analysis is approxi
mately ~ Hertz higher than the nominal value reported from flight testing. 

Stability margins at the tail rotor resonance mode decrease with increasing 
system power level and drop below the desired minimum level above normal rated 
power. 

The system phase margin is excellent across the entire range of coupled power. 
It is lower for autorotational operation but still exceeds desired minimum 
levels. There does not appear to be a significant difference in autorota
tional stability between the outboard engines and the aft engine. 

The calculation results at NRP (Case A03) in Table I are very close to results 
obtained for the prior aircraft simulation as reported for Case 403 in refer
ence (4)-c. The small differences are attributed to differences in the air 
craft simulations. 

Table II indicates the effects of adding P3-lag by using the revised P3-sensing 
hose. The nature of the P3-lag effect was discussed in reference (4)-b (Sup
plement III). The resulting effective P3-sensing time constant is sensitive

) 

,j". 

i, 
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W. M. Meyer - February 7, 1977 - Page Five 

Discussions (Continued) 

to the level and rate of change of the P3 signal. At the time constant break
point frequency it varies directly with the square root of oscillation ampli
tude and inversely with the square root of nominal P3 level. This means that 
low effective time constant levels will be experienced during slow transient 
or at steady-state conditions for which low amplitudes of oscillation are 
present. The effective time constant will increase for rapid transients or 
increased magnitudes or frequencies of oscillation. Thus, the revised P3-sens
ing hose will tend to limit rather than eliminate oscillations at the 2-Hertz 
mode. The time constant level analyzed in the calculations of Series B cor
responds to a P3 amplitude of ± 1.5% of steady-state P3 and the steady-state P3 
level which corresponds to each power level. 

Tables III and IV indicate the effects of 4-times and 3-times increases of the 
Nf governor time constant. An increase factor of three,is sufficient to pro
vide the desired minimum level of gain margin at main rotor resonance. It also 
provides excellent levels of gain margin at tail rotor resonance: Note, though, 
that the phase margins and frequencies at gain cross-over have decreased signi
ficantly from those occurring for the standard control system. 

The resulting phase margins are still quite adequate. The decrease indicates 
that the low frequency component of settling-out oscillations will be some

.1 what less damped than for a standard system. 

Gain cross-over frequency is a rough index of the system speed of response for 
applied disturbances. High cross-over frequencies correspond to high speeds 
of response. The increased governor time constant will reduce the speed of 
response of the system. This effect will apply only for power demand changes 
that are not accompanied by corresponding changes of collective compensation 
signal to the fuel control Beta shaft. It may be noted that the gain cross
over frequencies of Table IV are approximately equal to those presented in refer
ence (5) for T58-5 powered RSRA aircraft. 

Tables II, III and IV indicate that autorotational stability is insensitive to 
P3 sensing or Nf governor changes. The governor changes would result in lower 
speeds of response but this effect has little significance when the power tur
bines are de-coupled from the drive train. 

Main fuel control block diagram. definition testing is now in process at Hamilton 
Standard. The results of this testing could alter the transfer functions now used 
to simulate the dynamic behavior of the several control paths. Current simula
tions indicate that the principal dynamic effects occur at frequencies above those 
which are significant for engine/airframe interactions for all but the Nf error . 
servo. That servo has dynamics at lower frequencies consistent with its speCi
fied time constant. Test results are not expected to materially change the 
control simulation. Some minor refinement of low frequency dynamics and the 
addition of less-significant high frequency dynamics is expected • ... 

) 
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Discussions (Continued) 

Test data from recent transient testing of a T64-4l5 engine are also now 
being analyzed and applied to refinement of a transient simulation model of 
the engine system. These data will also be reviewed and applied to refine
ment of the linear engine simulation that is used for stability analyses. 

Further stability analysis calculations will be made to evaluate the effects 
of control and engine simulation refinements as those refinements are de
fined. 

/ 
E. W. Coldewey, Senior Engineer
 
T58/T64 Controls and Accessories Design
 
Building 34019.
 
Extension 4857
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Sikorsky Aircraft CorporaUon 
6900 Main Street, P.O. Box 9729 
Slratford. Connecticut 06497-9129 
(203) 386-4000 

SEL-9369 
November 15,2007 07-AF-FA8509-0043 

AFSOC AJ8PP 
Attn: Maj. Mike Stohler 
100 Bartley Street 
Suite 243 West 
Hurlburt Field, FL 32544 

Attention: Maj. Mike Stohler 

Subject: Sikorsky Drawing Submittal in response to the USAF MH-53M Mishap Investigation 

Reference: (a) Contract FA8509-05-C-0001, DD Form 1423-1, Contract Data Requirements List 
Item AOO4, Technical Report - Study / Services 

Enclosure (1): CD-ROM containing the following drawing 65350-07101. 

The Contractor hereby submits Enclosure (1) in accordance with the requirements ofReference (a). 

Sikorsky provides drawing 65350-071 01 Revision M, FD Sheets 1 and 2, Revision K, FD Sheet 2 and 
3, EO 41242 against Drawing 65350-07101 Revision B, FD Sheets 2 and 3, Revision A, FD Sheets 2 
and 3. 

All questions regarding this enclosure may be addressed to the undersigned at (203) 386-5382. 

Very truly yours, 

;;::;:;i7/0~ .
 
Michael A. Gugliotti 
Engineering Team Lead, Aftennarket Engineering Platfonn 

Cc:	 Mr. Jim Sawinski, MH-53 Aero Engineer 
Me. Ray Goorah, MH-53JIM Project Engineer 
·Mr. Dan Smith, MH-53JIM Engineering 
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)
 

DECLARATION OF TECHNICAL DATA CONFORMITY 

The contractor, Sikorsky Aircraft, hereby declares that, to the best of its knowledge and 
belief, the technical data delivered herewith under Contract FA8509-05-C-0001 is complete, 
accurate and complies with all requirements of the contract. 

Date: 11/15/2007 

Name and Title of Authorized Official: 

Michael A. Gugliotti 
Engineering Team Lead, 
Aftermarket Engineering Platform 
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MH-53M, SIN 69-05794,20071105
 

Warner Robins Air Logistic Center
 
Engineering Report
 

Aircraft 69-05794 Mishap
 
7 September 2007
 

Background Information: The crew experienced a problem in a hover after 
overshooting the desired landing zone. The pilot in command took the controls and 
executed a right turn to return to the landing zone. During the execution of the emergency 
landing the aircraft landed hard causing extensive damage to the airframe. 

Physical Evidence and Analysis: This section presents observations of the physical 
evidence and in some cases a factual analysis of the significance of the evidence with the 
main area of concentration being the transmission system. Not all aircraft airframe and 
system discrepancies, or lack thereof, observed are discussed herein. 

Discussion: Numerous parts from mishap aircraft SIN 69-05794 had been shipped to 
Sikorsky Aircraft Corporation (SAC) and then later to the Fleet Readiness Center (FRC) 
East at Cherry Point, N.C. for evaluation in an effort to determine a possible cause of the 
mishap. A full list ofthe parts shipped to SAC for evaluation can be found in Tab Q. 
Parts shipped to FRC East include: Intermediate Gear Box (IGB), Tail Gear Box (TGB), 
Tail Rotor Head, Tail Rotor Blades, #1, #2, # 3, #4, #5, #6, and # 7 Drive Shaft, Main 
Gear Box Tail Take Off Gear, 1GB Mount Bracket, 1GB Armor plate and mount 
brackets. A full report verifying material type and modes of failure has been submitted by 
SAC. 

Components: 

1) Intermediate Gear Box (IGB): 

The 1GB had been disassembled for evaluation. The center housing had cracked 
during the mishap and mechanical cuts were taken of the housing material to evaluate 
the nature of the crack. Two cracks were found in the 1GB center housing 1800 apart 
from each other. The location of the cracks, using aircraft coordinates, are in the top 
left quadrant and the bottom right quadrant. Each crack progressed through an 1GB 
mount hole. The mount holes serve a dual purpose, not only to attach the input 
housing to the center housing but also to mount the 1GB to the airframe. 
Investigation by Sikorsky Aircraft showed that the cracks were a result of ductile 
overload and that no pre-existing conditions such as casting anomalies, fatigue 
cracking or corrosion existed (ref. Sikorsky Metallurgical Report SEL-9364). Close 
examination of the holes showed that the top left hole threads had no signs of damage 
(no threads stripped in the housing) indicating that the housing had cracked and 
separated prior to removal of the stud. Threads in the bottom right hole were stripped 
in the housing where the stud had pulled partially out. Fretting was observed on the 
sealing bores of the center and input housings. The fretting was found on the left side 
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of the bore. Fretting generally occurs between two surfaces in contact under load 
subject to repeated relative motion between the surfaces. Fretting could induce fatigue 
cracking although additional metallurgical analysis by Sikorsky Aircraft of the center 
housing did not show signs of fatigue. The input and output gears were examined. 
Both gears showed damage to the teeth with the greatest damage common to the input 
gear. The majority of damage common to both gears was restricted to the tips (outside 
diameter) of the gear teeth. Additional damage existed on the input gear common to 
the face of the gear teeth and appears to be from abnormal wear. The input gear had 
up to .12 inch missing from the tip of the teeth towards the root of the gear. The 
output gear had a "shaving" (.01 - .03 material removed) of material offof the tips 
common to the majority of the teeth. One tooth common to the output gear had a 
distinct impression (witness mark) in the tip that appears to be from contact with the 
input gear. Magnetic Particle Inspection of the output gear revealed numerous cracks 
at the roots of the teeth, 23 out of 30 teeth (approximately 75 percent) exhibited root 
cracking. Destructive testing was not accomplished on either of the gears. The 
damage found in the 1GB gears is consistent with the center housing separating from 
the input housing thereby allowing the gear teeth to disengage and grind the tips of 
each other. Additionally, a cracked center housing would allow the housing to expand 
causing a displacement between the input and output gears. The SAC report states 
"Most of the 1GB gears teeth exhibited shearing and smearing damage at the crests 
due to skipping, in the drive direction" and that the damage to the gears "happened in 
a relatively short time as there was no evidence of fatigue". Gear skipping may have 
caused the transmission system to load and unload. This rapid application and 
removal of load could result in transient droop or overshoot of power turbine speed. 
The cracks at the roots of the output gear are likely due to sudden engagement of the 
gear causing a very high impact load. 

The 1GB is protected from ballistic rounds by armor plate. The armor covers the 
bottom and the lower sides of the 1GB and is fabricated from .25 thick 6AL-4V 
Titanium plate per MIL-T-46077. It is attached to the 1GB using two (2) brackets 
fabricated from .063 thick 4130 Normalized steel per MIL-S-18729. The brackets 
found on the mishap aircraft were fabricated from .071 thick steel with an equivalent 
to slightly reduced hardness than the drawing requirement. As stated earlier, analysis 
ofthe 1GB input and output gears revealed a "shaving" of the tips of the gear teeth 
consistent with the center housing separating from the input housing. It was noted 
during the post crash investigation that rotation the tail rotor head showed a no-load 
continuity of the drive through the TGB, pylon shaft (#7), 1GB, disconnect coupling, 
and the #6, #5, #4, and #3 driveshafts. It is evident that at some point after separating, 
the gears became re-engaged. The armor plate may have assisted with the re
engagement of the gears and could have prevented total separation of the 1GB since it 
is attached to both the input and output housing while spanning the center housing. 

A drawing and Technical Order review ofthe 1GB installation was conducted. A 
review of the 1GB installation procedures contained in TO lH-53(M)J-2-4 revealed 
the torque required for the mount nuts common to the center housing studs to be 200 
inch-pounds. A subsequent review of the Sikorsky Aerospace drawing 65350-07101 
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revealed the torque required for the same nut/stud to"be 140 to 145 inch-pounds. This 
conflict was due to a drawing change that occurred after release of the TO. The 
drawing was updated in June 1976 at which time it added the 140/145 inch-pound 
torque per EO 41242, this was a Class II change. The reason for the change was "To 
Prevent Nuts From Loosen Torque". Updates to drawings for Class I changes are 
normally accomplished through a proposed modification (e.g. Engineering Change 
Proposal (ECP)) that identifies changes to the system/end-item configuration that 
affect form, fit, function, or interface. Drawing numbers, part numbers, serial 
numbers, etc., as well as technical order changes, are reflected in the ECP. Upon 
receipt and review of the ECP, the configuration control authority convenes a 
configuration control board (CCB) to evaluate the change. Ifthe board approves the 
change, the contractor, usually, is responsible for updating records, drawings, and 
technical data necessary to accurately reflect the current configuration. Updating 
should include the complete incorporation of the changes into the drawings, 
associated lists, part numbers, and engineering technical data. 

A Class II change on the other hand, is typically reviewed for concurrence in 
classification by the local government representative. Unless a government 
representative is identified in the contract (normally a person from the procuring 
activity), the Contractor (or ECP originator) is responsible for assigning change 
classification. If the USAF has a sustainment contract with an OEM to deliver 
drawing updates, (currently there is not such a contract in place regarding the MH-53 
Helicopter), the received drawings are put into the Joint Engineering Data 
Management Information and Control System (JEDMICS) without a technical 
reVIew. 

2) Tail Gear Box (TGB): 

The TGB had been disassembled for evaluation. Unlike the 1GB no cracks were 
found in the housing. The input and output gears were examined. Both gears showed 
damage to the teeth with the input gear showing a greater extent of damage. Very 
light marks from gear teeth impressions from the input gear could be seen on the 
drive side face of output gear teeth. Heavy damage was primarily common to the tips 
of the gears although severe wear can be seen on the face of numerous teeth on the 
input gear. Magnetic Particle Inspection showed the existence of two cracks common 
to the roots of the teeth on the TGB input gear. Neither gear had been destructively 
tested. The Sikorsky Metallurgical Report (ref SEL-9364) stated that the tooth 
damage was due to an overload event that happened in a relatively short time with no 
evidence of fatigue or ofprogressive long term failure mechanism. 

A bearing was sent from Sikorsky to their supplier (MRC Bearings Inc) for 
testing. Part number for the bearing is SB 1127-1. This bearing is the most outboard 
bearing common to the TGB housing. It was reported by Sikorsky that this bearing 
had made an unusual noise when tested by their supplier. Additional analysis of the 
bearing at Cherry Point revealed the following: Radial play and ID/OD dimensions 
were generally conforming. The bearing did not have any notable raceway 
degradation other than hard particle debris denting. No functional deterioration was 
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noted. The oil deposits on the cage and outer ring was contaminated with a fine black 
debris and the lands of the outer ring were stained black. The running surfaces (rings 
and rollers) were darkened but not as black as the lands. The aD of the outer ring 
showed a 360 degree blackened ring (suspect fretting wear but it is a bit different than 
classic fretting). Overheating was found in the bore of the TGB housing common to 
the installation location of the bearing. There was no evidence that the bearing 
contributed to the mishap. 

3) Tail Rotor Head: 

A visual examination was made of the Tail Rotor Head. There was no apparent 
damage noticed with the exception of the "crown" fitting (cam assembly). This fitting 
faces the TGB and is used to keep the tail rotor blade from rotating when the tail is 
folded. The fitting had rub marks on the outside diameter and had a cracked flange 
that appears to be from contact with the spindle assembly. 

Additional discrepancies were found common to the keyed washer for the pitch 
change shaft. This washer shows that the pitch beam translated in advance of the 
pitch change shaft by approximately 20 degrees. This means that the shaft lagged or 
stopped and that the pitch beam continued to rotate another 20 degrees. 

The Tail Rotor Head does not appear to have been a factor in the mishap. 

4) # 3 Drive Shaft: 

A visual examination was made of the # 3 Drive Shaft. The forward flange 
retention nut had separated from the shaft due to static tensile overload which allowed 
the shaft to disengage from the splined connection common to the #2 shaft. The nut 
threads were stripped. There was also damage to the internal gears common to the 
end fitting. All damage appears to be a result of sudden impact. This overload most 
likely occurred at the time of initial aircraft impact, drive to the Tail Gear Box ceased 
at this time. The lack of damage common to the tail rotor blades (see 8)) confirms 
this. No defects were noted that may have contributed to the mishap. 

5) #1, #2, #4, #5, #6, # 7 Drive Shafts: 

A visual examination was made of noted Drive Shafts. Other than minor 
circumferential scarring there were no notable defects found common to these drive 
shafts. No defects were noted that may have contributed to the mishap. 

6) Main Gear Box: 

An external visual examination revealed that the Main Gear Box had no notable 
defects. Gears rotated freely by hand. A teardown and examination of the internal 
components was completed by Sikorsky Aircraft and their primary MGB overhaul 
source during the week of Nov 7, 07. No additional defects were found that may have 
contributed to the mishap. 
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7) Main Rotor Head: 

The Main Rotor Head was damaged significantly. An elastomeric bearing had 
separated into two pieces. Numerous pitch change rods and damper assemblies were 
damaged. One yoke assembly had fractured common to the upper and lower lugs. All 
of the damage observed is consistent with sudden impact forces. No notable defects 
were found that may have contributed to the mishap. 

8) Tail Rotor Blades: 

The Tail Rotor Blades exhibited either no apparent impact damage, or were bent 
in a spanwise direction commencing from the blade tip. Two of the tail rotor blades 
showed spanwise damage and can to be attributed to the separation of the tail section 
and final impact of the tail blades with the ground. Two of the blades showed no
damage at all. No deformation signature consistent with blade rotation was observed 
as there was no leading edge or tip cap damage on any of the blades. This is 
consistent with the separation of the #2 and #3 Drive Shafts. No defects were noted 
common to the Tail Rotor Blades that may have contributed to the mishap. 

James Sawinski 
Aerospace Engineer 
WR-ALC 580 ACSSS/GFEAD 
(478) 327-6950 
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H53 ISSC Evaluation of Submitted Mishap Parts for Air Force MH-53M Aircraft 69

05794 Summary of findings as of 12/20/07
 

The USN H53ISST was asked to evaluate a group of dynamic components and drive 
system components from AF mishap aircraft MH-53M, 69-05794. The submitted items 
were: 

Tail Rotorhead with Blades
 
Tail gearbox
 
Intermediate Gearbox
 
Tail Driveshafts Numbers 3 & 7
 
Main Gearbox Tail Drive Output Gear
 

1. Tail Rotorhead was examined and no anomalies were noted that would prevent normal 
function. The sleeves and spindles were intact and could be freely rotated. All pitch 
change links and the pitch beam were attached. The tail rotor positioning cam showed 
rotational damage and had a broken lobe. When received the tail rotor blades had been 
removed from the tail rotorhead but it is understood that they were attached at the site of 
the mishap. The tail rotor blades were intact and relatively free of damage indicating a 
low energy impact and low to no rpm impact. All damage noted was consistent with 
these small impact forces. 

2. The Tail Gearbox (TGB) was examined. The gearbox had been disassembled prior to 
arriving. Both the input and output gears showed a large amount of damage. There were 
numerous chips within the gearbox housings. The driven side of both gears showed two 
distinct scuffing patterns, one on the high side of the tooth flank and the one on the low 
side. The middle of the teeth, where normal contact occurs, was relatively free of 
damage except for debris denting. The top of most of the teeth of both gears had heavy 
amounts of damage. The non-driven side of both gears had heavy scuffing indicative of a 
lack of backlash or the gears being backdriven. The bearings were examined and only 
debris denting was noted. The gearbox was reassembled using existing shims. Drive 
continuity was evident even with the large amount of tooth damage. A pattern check was 
made and showed normal mid tooth contact. The gears showed no evidence of running 
out ofmesh and appeared to be capable of transmitting torque at time of impact. 

3. The Intermediate Gearbox (IGB) was received in a disassembled state. Extensive 
damage of all the gear teeth was noted on both gears. A large amount of metal debris 
remained in the housings. The input housing mounting studs located on the forward side 
on the 1GB center housing showed various states of failure. All of the damage to the 
studs was consistent with impact related overload. The Center Gearbox housing had been 
sectioned by Sikorsky at an area where the housing had a crack. The crack was due to 
overload. A casting anomaly was noted in the threaded hole for the #1 stud. The anomaly 
was a sand inclusion that would have exceeded acceptance criteria. It is not thought that 
this anomaly is related to the cracking of the gearbox housing or the mishap. Both of the 
gears in the 1GB showed damage to the teeth indicative of the gears coming out of mesh 
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and over-riding each other. It is considered that this would have occurred during impact 
when the gearbox housing split open. No cause for the opening of the gearbox was seen 
that was thought to have occurred prior to impact. The drive side of the gears showed a 
normal running pattern. 

4. The #3 and the #7 tail drive shafts were examined. The #3 shaft forward flange 
retention nut had separated due to static overload. The #7 shaft was relatively 
undamaged. Driveshafts were capable of transmitting torque until time of impact. The 
number 3 driveshaft was subjected to impact force severe enough to cause static overload 
of the retention nut at which time the rest of the tail drive system would have been un
driven. 

5. Conclusions. All damage noted is considered related to impact forces and no causal 
factors were seen for the items submitted. 

Bill Hood 
H53 ISST.2 Senior Rotors Engineer 
ISSC Cherry Pt. NC 
252-464-5650 
William.e.hood@navy.mil 
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/ /N04790/ / MSGID/GENAIMIN/COMNAVAIRSYSCCM PAX DRPO// SUBJ/MH-53J EI FINAL REPORT/ / 

REF/A/MSG/COMNAVAIRSYSCOM PATUXENT RIVE/021810ZCCT2007// REF/B/MSG/Ca1NAVAIRSYSCOM 
PATUXENT RIVE/101820ZOCT2007// REF/C/DCC/COMNAVAIRFORINST 4790.2 CH-1/0lMAY2006// 

REF/D/DOC/OPNAVINST 3750.5C/21JUN2005// REF/E/DOC/OPNAVINST 5102.1C/01NOV2001// 
REF/F/DOC/NA 02B-105AJB-6-2/01FEB2006// REF/G/DOC/NA 02B-105AJB-6-1CHG 3/0lMAR2007// 
NARR/REF A IS EI REQUESTING MESSAGE REF B IS EI PRELIMINARY REPORT REF C IS NAVAL 

AVIATION MAINTENANCE PRCGRAM INSTRUCTIONS REF D IS NAVAL AVIATION SAFETY INSTRUCTIONS 
REF E IS MISHAP INVESTIGATION INSTRUCTIONS REF F IS T64 DEEDT MAINTENANCE MANUAL REF G 

IS T64 INTERMEDIATE MAINTENANCE MANUAL/ / PCC/LUCAS, CHRIS/-/NAVAIRDEPOT CHERRY PT 
NC/LCC:H53ISST.6 /DSN:451-7127/TEL:252-464-7127// RMKS/THIS MESSAGE WAS AUTO GENERATED 
FROM THE NAMDRP WEBSITE FOR NON-WEB SITE CAPABLE ORGANIZATIONS. THE REPORT WAS 

ORIGINATED BY: ------ NAVAIRDEPOT CHERRY PT NC/4.4.8.2. 
IF RESPONSE VIA WEB SITE IS NOT POSSIBLE, TO: LINE RECIPIENTS SHOULD ADDRESS RESPONSE 

DIRECTLY TO: ------ NAVAIRDEPOT CHERRY PT NC/4. 4 .8 . 2 WHEN APPROPRIATE. THIS 

DISCREPANCY REPORT WILL BE PROCESSED VIA THE NAMDRP WEBSITE. FDR FURTHER DETAILS OR 
REAL TIME STATUS VISIT THE NAMDRP WEB SITE AT: NAMDRP .NAVAIR.NAVY .MIL. 
1. H53ISST.6/65923 

2. F44170-07-366 
3. AIRCRAFT T/M/S: N/A, BUNO: 000000, NCMENCLATURE: T64-GE-100 TURBOSHHAFT ENGINE, 

PIN: 6063T02G01, SiN: 261008, LOT/BATCH NR: NA, NSN: - , CONTRACT NR: N/A, WUC: 22000 
4. NAVAIRDEPOT CHERRY PT NC 
5. ICN: WC2EI-T64-0009-07M 

6. TIME SINCE NEW: UNK TIME SINCE REWORK: 892.9 7. LAST REPAIR DATE: NA 8.
 
BACKGROUND: ENGINE WAS INVOLVED IN AIRCRAFr HARD LANDING. AIR FDRCE MISHAP SAFETY
 
BOARD REQUESTED INVESTIGATION OF ENGINE ffiR OPERATIONAL CAPABILITY. REF A REQUESTED
 
EI. REF B ASSIGNED EI AND PROVIDED SHIPPING INSTRUCTIONS IN ACCORDANCE WITH REF C
 
THROUGH E.
 
9. DESCRIPTION OF FINDINGS: A. ENGINE WAS EXAMINED AS RECEIVED. NO u:x:; BOOK WAS
 
PROVIDED WITH THE ENGINE. THE ENGINE WAS INSTALLED IN A HORIZONTAL MAINTENANCE STAND
 

AND A BORE SCOPE WAS USED TO INSPECT THE INLET AND EXHAUST. NO FOD DAMAGE WAS SEEN ON
 
THE CDMPRESSOR OR 4TH STAGE TURBINE BLADES.
 
B. THE GAS GENERATOR AND POWER TURBINE ROTATED FREELY WITH NO UNUSUAL NOISES. 
C. THE VARIABLE GECMETRY SYSTEM WAS INSPECTED FDR RIG AND FREEDOM OF !"DVEMENT. THE
 

FEEDBACK CABLE ARM ON THE FUEL CONTROL WAS STIFF WHEN EXERCISED BY HAND BUT !"DVED TO
 
POSITION AS REQUIRED WHEN OPERATED BY THE VARIABLE GEa1ETRY ACTUATORS.
 

D. THE FEEDBACK CABLE RIG WAS CHECKED WITH THE RIG PIN AND FDUND TO BE AT NOMINAL
 

RIG.
 

E. THE VARIABLE GUIDE VANE SCHEDULE WAS CHECKED. RESULTS APE AS 
FDLLCWS: IGV OPEN: 10 MINUTES OUT OF TOLERANCE LEFT SIDE, 5 MINUTES OUT OF TOLERANCE 

RIGHT SIDE IGV CLOSED: 10 MINUTES OUT OF TOLERANCE LEFT SIDE, IN TOLERANCE ON RIGHT 
SIDE. STAGE ONE OPEN: IN TOLERANCE LEFT SIDE, 45 MINUTES OUT OF TOLERANCE RIGHT 
SIDE. STAGE ONE CLOSED: 30 MINUTES OUT OF TOLERANCE LEFT SIDE, 1 DEGREE 30 MINUTES 

OUT OF TOLERANCE RIGHT SIDE. STAGE TWO OPEN: IN TOLERANCE LEFT SIDE, IN TOLERANCE 

RIGHT SIDE. STAGE TWO CLOSED: 1 MINUTE OUT OF TOLERANCE LEFT SIDE, IN TOLERANCE 
RIGHT SIDE. STAGE THREE OPEN: IN TOLERANCE LEFT SIDE, IN TOLERANCE RIGHT SIDE. STAGE 

3 CIDSED: 15 MINUTES OUT OF TOLERANCE LEFT SIDE, 45 MINUTES OUT OF TOLERANCE RIGHT 
SIDE. STAGE 4 OPEN: IN TOLERANCE LEFT SIDE, IN TOLERANCE RIGHT SIDE. STAGE.4 CLOSED: 

5 MINUTES OUT OF TOLERANCE LEFT SIDE, 10 MINUTES OUT OF TOLERANCE RIGHT SIDE. 
F. THE FUEL CDNTROL FUEL DENSITY SELECTOR WAS SET TO THE NUMBER 6 SETTING. 

G. THE FLCW DIVIDER FILTER BOWL WAS REMJVED AND INSPECTED. A SAMPLE OF FUEL WAS 
RETRIEVED FDR ANALYSIS AND THE FILTER INSPECTED. NO ABNORMAL FINDINGS NOTED. 
H. THE CHIP DETECTOR WAS INSPECTED. A SLIGHT AMJUNT OF SLUDGE COVERED THE TIP. 

I . THE ENGINE WAS INSTALLED IN THE TEST CELL. ALL SYSTEMS PERFDRMED NORMAL DURING A 
MJTORING CHECK. THE GUIDE VANES !"DVED TO THE CAMBERED POSITION (CLOSED) AND THE ENGINE 
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TURNED WITH NO ABNORMAL NOISES 'ID MAXIMUM STARTER SPEED, APPROXIMATELY 5000 RPM. THE 
ENGINE WAS ALIDWED TO COAST roWN. AT APPROXIMATELY 2000 RPM THE ENGINE VIBRATED BACK 
AND FDRTH IN THE STAND WITH MAXIMUM MJVEMENT AT THE TAIL PIPE. HOWEVER, THIS DID NOT 
REGISTER ON THE VIBPATION PICKUPS AS AN OUT OF LIMITS VIBRATION. THE VIBPATION COULD 
BE SEEN AS THE ENGINE MJVED BACK AND FDRTH AT THE TAIL PIPE. THE TYPICAL ENGINE IDES 
NOT ro THIS, BUT IT IS POSSIBLE TO PHYSICALLY GRASP THE TAILPIPE AND SHAKE THE ENGINE 
WHILE INSTALLED IN THIS TEST STAND. SINCE THIS BEHAVIOR OF AN ENGINE HAS NOT BEEN 
WITNESSED 'ID THIS DEGREE THE DECISION WAS MADE NOT 'ID START THE EN3INE DUE TO THE 
POSSIBILITY OF DAMAGING THE ENGINE OR TEST CELL OR r.roSING INFDRMATION RELATED TO THE 
AIRCRAFT HARD lANDING. 
J. THE ENGINE WAS DISASSEMBLED lAW REF A AND B. 
K. THE FUEL CONTROL WAS BEMJVED AND TESTED ON THE FUEL CONTROL TEST STAND. ALL 
PARAMETERS WERE FDUND 'ID BE WITHIN LIMITS. 
L. THE POWER TURBINE WAS REMJVED AND A RUN OUT CHECK WAS PERFDRMED ON THE ASSEMBLY. 
THE RUN OUTS WERE WITHIN LIMITS. THE POWER TURBINE DRIVE SHAFT AND DISKS WERE CHECK 
BAlANCED AND FDUND TO BE WITHIN LIMITS. THE POWER TURBINE FORWARD SPLINES WERE 
INSPECTED FDR WEAR AND/OR DAMAGE AND FDUND 'ID BE WITHIN LIMITS. 
M. THE GAS GENERATOR TURBINE ROTOR WAS REMJVED AND CHECK BAlANCED. 
THE ROTOR BAlANCE WAS WITHIN LIMITS. 
N. THE STAGE ONE TURBINE BLADE TIPS EXHIBITED HEAVY METAL BUILD UP DUE 'ID CONTACT 
WITH THE STAGE ONE TURBINE SHROUDS. THE SHROUDS EXHIBITED HEAVY RUB FRCM 
APPROXIMATELY 4 OCLCX:K TO 7 OCLCX:K. THE STAGE ONE STATIONARY AIR SEAL EXHIBITED 
MJDEPATE WEAR FRCM THE STAGE ONE ROTATING AIR SEAL FRCM APPROXIMATELY 4 OCLOCK TO 7 
OCLOCK. THE INNER BALANCE PISTON SEALS HAD A SIMILAR APPEARANCE. THE STAGE 2 TURBINE 
BLADES HAD VERY SLIGHT METAL BUILDUP WITH MODEPATE RUB ON THE STAGE 2 TURBINE SHROUDS, 
AT THE 4 OCLOCK TO 7 OCLOCK POSITIONS. 
O. THE CCMPRESSOR CASES WERE REMJVED. NO ABNORMALITIES WERE SEEN ON THE CCMPRESSOR 
ROI'OR, BLADES, CASES, OR VANES. 
P. THE 'IDRQUE SENSOR SHAFT WAS INSPECTED FDR MISALIGNED SENSOR AND REFERENCE TEETH. 
THE RUN OUT BETWEEN TEETH WAS FDUND TO BE WITHIN LIMITS. 
Q. ALL THE MAIN BEARINGS WERE INSPECTED. THE NR 1 BEARING HAD NO DISCREPANCIES. THE 
NR 2 BEARING SHOWED SLIGHT DISCOWRATION BUT NO OTHER DISCREPANCIES. THE NR 3 BEARING 
HAD WHAT APPEARED TO BE SLIGHT INSTALlATION OR REMJVAL DAMAGE ON THE INNER RACE EDGE. 
THE NR 4 BEARING HAD NO DISCREPANCIES. THE AFT DIFFERENTIAL BEARING HAD INDICATIONS 
(VISIBLE SHINE OF NO APPARENT DEPTH) OF LOADING TO ONE SIDE OF THE RACEWAY. 

R. A RUNOUT WAS PERFDRMED ON THE GAS GENEPA'IDR ASSEMBLY (CCMPRESSOR MATED TO 
TURBINE). ALL RUNOUTS WERE WITHIN REF F REQUIREMENTS. 
S. THE CCMBUSTION CHAMBER AND FRAME AND NR 2 AND 3 BEARING SUPPORT WERE INSPECTED 
WITH A COORDINATE MEASUREMENT MACHINE FDR FLANGE/BEARING BORE ALIQ-JMENT. NO BEARING 
BORE MISALIGNMENT WAS DETECTED. 
10. CONCLUSIONS: THOUGH THE ENGINE WAS NOT OPEPATED ON THE TEST CELL IT IS APPARENT 
THAT THIS ENGINE WAS CAPABLE OF OPEPATION AS REQUIRED. NO DISCREPANCIES WERE 
IDENTIFIED DURING DISASSEMBLY WHICH WOULD PREVENT NavIINAL OPEPATION OF THE ENGINE. 
THE VANE ANGLES ARE NOT SUFFICIENTLY OUT OF TOLERANCE TO CAUSE CCMPRESSOR OPEPABILITY 
PROBLEMS. THE RUB ON THE TURBINE SHROUDS AND SEALS IS CONSISTENT WITH TURBINE ROTOR 
SHIFT AND/OR LOSS OF RUNNING CLEARANCE. THIS MAY BE THE RESULT OF LOADING DUE TO 
HIGHER THAN NORMAL G FORCE RELATED TO THE HARD lANDING. DURING THE LOADING THE 
CLEARANCES COULD NOT BE MAINTAINED AND THE BLADES AND SEALS MADE CONTACT WITH THEIR 
ASSOCIATED SHROUDS AND HONEYCCMB. CLEARANCE CLOSURE IS ALSO EXPECTED IN THIS AREA OF 
THE T64 DUE TO THE NUMBER 3 OIL DAMPENED BEARING AND THE LOSS OF BEARING CLEARANCE TO 
THE SUPFORT HOUSING DURING G LOADING. ADDITIONALLY, VISUAL CHAPACTERISTICS (SHINE AND 
LACK OF SOOT OR CONTAMINANT DEFOSITS) OF THE RUB ON THE SEALS AND SHROUDS INDICATES 
THE ENGINE DID NOT OPEPATE FDR AN EXTENDED AIvDUNT OF TIME FDLIaVING THE RUB EVENT. 
THE ROTATING CCMFONENTS IN BALANCE AND THE RUN OUTS OF THE SHAFTS AND TORQUE SENSOR 
SHAFT INDICATES THAT THE ROTOR GROUPS DID NOT SUSTAIN WADS TO CAUSE PERMANENT 
DEFORMATION. CONSIDER BEARING FINDINGS 'ID BE NCMINAL FOR AN IN-SERVICE ENGINE. 
CONSIDER THE ENGINE VIBRATION WITNESSED DURING MJTORING TO BE UNRELATED 'ID MISHAP 
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EVENT. THERE IS NO EVIDENCE TO SUP8JRT ENGINE VIBRATION DURING OPERATION PRIOR TO 

MISHAP, I.E. CRACKS IN VARIOUS LINE/HOSE BRACKETS OR EXCESSIVE WEAR ON MATING PARTS 

11. RECOMMENDATIONS: NA 12. RELATED INFORMATION: GE AVIATION WAS CONTACTED TO PROVIDE 

INSIGHT INTO THE ENGINE VIBRATION DURING THE START ATTEMPT. THERE ANALYSIS INDICATES A 

VIBRATION MJDE AT 2569 RPM WHICH RESULTS IN MAXIMUM AMPLITUDE AT THE ENGINE TAILPIPE. 

ADDITIONALLY, FURTHER OBSERVATION OF OTHER ACCEPTED ENGINES REVEAIED THIS MJDE BUT 

WITH LESS DISPLACEMENT AT THE TAILPIPE THAN THE MISHAP ENGINE. FST WILL MJNITOR THIS 

MJDE AND RE8JRT ANY FURTHER DEVEIDFMENTS IF NECESSARY. AIB REQUESTED EXPlANATION OF 

T64 ENGINE GOVERNING PRINCIPALS OF OPERATION. THE T64 FUEL CONIROL UTILIZES A 

FLYWEIGHT GOVERNOR SYSTEM WHICH ACCEPTS A PHYSICAL RPM SIGNAL FROM A ROTATING FEEDBACK 

CABLE WHICH IS ATTACHED BETWEEN THE CONTROL AND AIRCRAFT NOSE GEARBOX. THE GOVERNOR 

FLYWEIGHTS ADJUST FUEL F:LaiI TO THE ENGINE (WHEN IN NF GOVERNING MJDE) BASED ON THEIR 

CENTRIFUGAL MJVEMENT AT CHANGING SPEEDS. THE MJVEMENT OF THE FLYWEIGHTS ADJUSTS FUEL 
METERING VALVES WHICH SUPPLY FUEL TO 'THE ENGINE. IF THE HELICOPTER ROTOR HEAD SLOWS 

THE GOVENOR SLOWS WHICH DRIVES THE FLYWEIGHTS INWARD. THIS MJVEMENT CHANGES THE FUEL 

VALVE TO ALLOW MJRE FUEL INTO THE ENGINE TO SPEED NG AND HENCE PROVIDE MORE CCMBUSTION 

GAS TO THE POWER TURBINE WHICH WILL INCREASE TORQUE/ NF SPEED ON THE DRIVE SYSTEM. AS 

THE SPEED OF THE HELICOPTER RECOVERS FROM THE SWW 1:U'JN THE FLYWEIGHTS RETURN TO 

EQUILIBRIUM AND SCHEDULE THE NECESSARY FUEL FLCW TO MAINTAIN THE DESIRED HELICOPTER 

ROTOR SPEED. THIS CYCLIC OPERATION IS SMALL UNDER NORMAL CONDITIONS AND DAMPED. THIS 

RESULTS IN STEADY STATE ENGINE OPERATION HENCE A CONSTANT NF SPEED. THE CONTROL ALSO 

CCMPUTES LOAD CHANGES AND ANTICIPATES THE CHANGE SUCH THAT ROTOR DRooP/SWWING IS NOT 

SEEN BY THE PIlDT UNDER NORMAL FLIGHT CONDITIONS. THE SYSTEM IS DESIGNED TO REACT TO 

NORMAL HELICOPTER FLIGHT OPERATIONS WHICH WERE DETERMINED IN DEVEWPMENT AND ANY 

SUBSEQUENT MJDELING OR TESTING. IF THE GOVERNING SYSTEM IS EXPOSED TO TRANSIENT 

CONDITIONS WHICH ARE CUTSIDE OF THE DESIGNED/TESTED PARAMETERS ITS ABILITY TO REACT 

WITH PREDICTABLE RESULTS MAY BE Ca1PRCMISED. IF AN OUTSIDE INFLUENCE EXISTED SUCH 

THAT THE HELICOPTER ROTOR SYSTEM WAS SUBJECTED TO A CYCLIC WADING AND UNlDADING THE 

GOVERNOR WOULD REACT TO EITHER REDUCE FUEL FLOW TO THE ENGINE OR INCREASE FUEL FLOW TO 

THE ENGINE AS NECESSARY BASED ON HELICOPTER ROTOR SLOWING (DROOPING) OR ACCELERATING 

PASSED THE NF GOVERNOR SET POINT. THE CONIROL IS CAPABLE OF HANDLING SUCH INPUTS TO A 

POINT AS DESIGNED, BUT IF THE CYCLIC INPUT IS AT A FREQUENCY NOT ASSOCIATED WITH THE 

DESIGN OF THE GOVERNOR, THE GOVERNOR AND HENCE THE ENGINE ROTATING SYSTEM MAY NOT 

REACT WITH PRECISION TO OFFER A STEADY NF AND MAY IN FACT DIVERGE. IDENTIFICATION OF 

THE MJDES/INPUTS AT WHICH THE GOVERNOR MAY DIVERGE WOULD NEED TO BE PERFORMED BY THE 

ENGINE AND AIRCRAFT OEM. 

13 • PENDING ACTIONS: NA 

14. THIS IS CONSIDERED CLOSING ACTION ON EI RCN: F44170-07-366, 

INVESTIGATION CONTROL NUMBER WC2EI-T64-0009-07M.// 
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SIkorsky Aircraft Corporation
 
6900 Main Street- P.O. Box 9729
 
Stratford. Connecticut 06497·9129
 Sikorsky 
(203) 386-4000 A United Technologies Comp""y 

December 21, 2007 
SEL-9396 
07-AF-FA8509-0045 

WR-ALCILUHJE 
235 Byron Street 
Suite 19A 
Robins AFB, GA. 31098-1622 

Attention: Ray Goorah, MH-53JIM Project Engineer 

Subject:	 Contract FA8509-05-C-0001, MH-53JIM Integrated Product Team Engineering 
Support 

Reference:	 (a) Contract FA8509-05-C-OOO 1, DO Form 1423-1, Contract Data Requirements List 
Item A004, Technical Report - Study I Services 

Enclosure: (1) Sikorsky Aircraft teardown analysis of USAF MH-53M Mishap aircraft Main 
Gearbox 

The Contractor hereby submits Enclosure (I) in accordance with the requirements of Reference (a). 

The information contained in Enclosure (1) provides the results of the teardown analysis of a Main 
Gearbox Assembly, PIN 65351-11500-056. This assembly was installed on a USAF MH-53M 
aircraft, NC 69-05794, while it encountered a hard landing mishap at Eglin AB, FL. 

The enclosed Sikorsky proprietary data and intellectual property is provided voluntarily and in strict 
confidence at the request of the United States Air Force (USAF), and is accepted on that basis with 
the express agreement that this data will be restricted to the official use of the USAF and will not be 
released to any person outside the USAF without the prior written consent of Sikorsky Aircraft 
Corporation. 

FOIA Exemption: This data is furnished in confidence and subject to exemption under sub
section (b) of 5 USC 552. 
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DECLARATION OF TECHNICAL 'DATA CONfORMITY 

The contractor, Sikprsky Aircraft, hereby d~clatesthat, to the bestofits knowledge and 
belief, the techriical data delivered herewith under Contract FA8509~05cC·0001 is 
complete, accurate and complies with all 'requirements 6fthe-contract. 

Date: 12-19.,2007 

Name and Title ofAuthorized OffiCial: 
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ENCLOSURE (1)
 
CDRLA004
 

Sikorsky Aircraft Teardown Analysis of
 
USAF MH-53M Mishap Aircraft Main Gearbox
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SEL-9396 
Enclosure (1) 

As part of the Mishap Investigation 
Engineering evaluated the Main Gearbox 
evaluation results are detailed below. 

of MH-53M, 
Assembly, 

AIC 
PIN 

69-05794, 
65351-11500, 

Sikorsky 
SIN A

Transmissions 
I6-426. The 

Main Gearbox Assembly, PIN 65351-11500-056 
The evaluation was conducted on7 November 2007, at Overhaul Support Services (aSS), located 
at 18 Connecticut South Drive, East Granby, CT. Sikorsky employees, Chris Lowenstein, Alex 
Smith and William Meltzer were present during the gearbox teardown and evaluation. The 
controlled teardownlevaluation was performed per EI No.: E65D-725-35-041. 

Note: A preliminary evaluation of MGB PIN 65351-11500, SIN A16A26, was conducted on 24 
September 2007. See TSD&D-07-032 for details associated with that evaluation. 

Evaluation Comments: 

Prior to disassembly approximately 10 gall<;>ns of oil was drained from the sump thru a filter, with 
no chips or other significant debris detected. All chip detectors. and lubrication jets were then 
removed and inspected for debris. No significant debris was found. 

Both RH & LH Input Bevel Gear Assemblies were removed and visually inspected showing no 
damage or other indications of abnormal wear. Each unit rotated fr~ely prio! to and after removal. 
Both the LH and RH bevel pinions showed no surface distress and had acceptablecontact patterns. 

The torque of the T.T.O. nut, PIN 65351-11552-101, was checked in the tightening direction and 
measured 600 ft:-Ibs. The required B/P torque value is 425-47,5 ft-1bs. 

The torque of the Free Wheel Unit nut, PIN 65351'-IU57-101, was checked in the tightening 
directi<;>n andmeas:ured 800 ft-lbs. for the RR unit and lobo ft-lbs for the LH unit The requiredB/P 
torque value is 400-500 ft-lbs. 

Distribution Statement D: Distribution authorized to the Department ofDefense 
and DoD contractors only. The reports contain infomiation on critical 
technologies and weapon systems operatioMfbftpnbilities. Other requests shall 
be referred to WR-ALC/LUHJ. 



The Second Stage Planetary Assembly (65351-11530-044) was removed and no visible damage was 
found. Both sides of the Lower Planetary Plate (65351-11537-102) were inspected using 
Fluorescent Penetrant Inspection (FPI), paying special attention to the oil feed holes. No cracks or 
other abnormalities were detected during the inspection process. 

Second Stage Planetary Assembly, PIN 65351" 11530-044 
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The Ring Gear (65351-11545-102) was removed and was found to have no abnormal wear and no 
notable anomalies. The gear was inspected using Magnetic Particle Inspection (MPI), paying 
special attention to the oil drain back holes. No cracks or other abnormalities were detected. 

Ring Gear, PIN 65351-11545-102
 

The overall assessment was that gearbox exhibited normal wear with no notable anomalies.
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Sikc. .~-· •.·lraft Corporation 
6900 Main Street 
P.O. Box 9729 
Stratford, Connecticut 06615·9129o ~U~~~~•• c.mpa", 
(203) 386·4000 

January 3,2008	 LPM-H53-01-08-001 

Warner Robins Air Logistics Center
 
226 Cochran Street
 
Robins AFB, GA 31098
 

Attention:	 LUHJE
 
Mr. Ray Goorah
 

Subject:	 H-53 Intermediate Gearbox attachment hardware recommendatIons 

DurIng a recent safety investigation a discrepancy was found between the operator maintenance 
manuals and the Sikorsky Intermediate gearbox installation drawings. The NAVAIR, USAF and IAF field 
manuals call for the 1GB attachment nuts, PIN 555086-05, to be torqued to 200 inch-pounds:lhe 
Sikorsky installation draWing 65350-07100 specifies a torque value of 150/145 inch-pounds. The Sikorsky 
installation draWing 65350-07101 specifies a torque value of 145/140 inch-pounds. The torque-¥.alues 
were added to the drawings In the mid 1970's when the M521042-5 nuts were replaced by 555086-05 
nuts. 

It is recommended that the USAF conduct a review of the applicable field level maintenance manuals for 
the installation of the intermediate gearbox assembly (both 65357-07000 and 65357-07200 series). The 
torque value for the 555086-05 attachment nuts shall be revised to reflect the corresponding blueprint 
torque value of 150/140 inch-pounds. 

At the next overhaul of the intermediate gearbox assembly it is recommended to perform the folloWing: 
1) Check the center housing attachment studs for looseness per the applicable depot level 

maintenance manual. 
2) During the fluorescent penetrant inspection of the intermediate gearbox center housing, pay 

special attention to the area adjacent to the attachment studs for any crack indications 

Please do not hesitate to contact me with any questions at (203) 386-3798. 

Very Truly Yours, 

SIKORSKY AIRCRAFT CORPORATION 

~~r 
MH-53J/M Customer Service Manager
 
Worldwide Customer Service
 
ififer@sikorsky.com
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I NOT MFASURt}JIENT S>=NSITIVE 

MIL-HDBK-61A(SE) 
7 February 2001 

SUPERSEDING 
MIL-HDBK:"61 
30 SEPTEMBER 1997 

~IILITARY HANDBOOK 
CONFIGURA.TION:NLANAGE1VIENT 

GUIDANCE 

This handbook is for guidance only.
 
Do not cite this document as a requirement
 

AMSC N!A AREACMAN 

DISTRIBUTION STATEMENT /1.: Approved for public release; distributioFl is unlimited. 
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Wheu the urgeut or e.mergeucy priority is properly med, the contractoc must be authorized to proceed widl 
implementing the change as qmckly as possible, Under these circumsnnces, It is ofte.n neces,ary to utilize a 
unilateral change order to the contract «(lr contracting officer letter) to provide ofricial authorization to proceed. If 
the change order is to be used, a "not-to-exceed" price quotation (a "not-less-than" price for cost reduction ECPs) 
would be required to set a limitation on the price impact of the change activities to be a.ccomphshed. After the 
change order is isSlled, it is important to proceed as expeditiously a5, possible WIth the nOnl13l "detl.'1.itiZ'arion" 
process to mU1JIDlZe the risk of related pnce lllcrease (or to rna.ximize the related S<lVillgS) resultmg from the change. 

'VECPs are subject to essentially the san1e CCB process as other ECPs. Under the FAR clause. the Government IS 
etJ.l1tled to reimbursement of expenses incurred ill processing an approved VECP before any cast ;;;wings are shared 
out to the contractor. Therefore, the tasking activity must develop auditable government cost information so that the 
complete monetary impact of the VECP can be evaluated. Auy delays in VECP pl"OCe,slllg will typically reduce the 
savings. benefiT. 

b. Dispo~itioning Class II LCPS. Unless otherwise specified by contract (e.g., as part of the Single 
Process Initiative), the government administrative cOlltracting officer or plant represent..,tive serves as the 
disposition1ng authonty for CIas, II ECPs.. The default action required on Class II changes is concllrrencel110n
concurrence in classification only. unless the contract requires approval!disapproval. Government concurrence in 
Class II ECP classification nonnaHy allows the contractor to incOIporate the change in the applicable cr and update 
its configuration documentatIOn without any further go\'ernment actiOD or authorization being required A non
concurreuce in classliicaticn ·.viH normally result in the Class IT EC? bemg canceled or reclassified to a Class 1 ECP. 

The government shauld r~uire approvalidisapproval ofclass II ECPS onlv when the Govemlllent is the CDCA for 
the origmal drawings, or data files. and compliance \\o1tll the specific detailed design is a requirement of the contract 
If there lsa govemment ACO or- plant representative available, the Government tasking activity may elect to have the 
ACO or representative review the proposed class n changes for concurrence in classification before they are 
submitted to the government ns.kingfprocurillg activity (thaI IS the CDCA) for appmval [Det.ails: Acth'i!y Guide: 
Table 6-7) 

6.:U.5 Implementing Class I ECPs. \\'he.n ECPs are approved, change. i.mplementation to a CI being 
produced uncle.r contract is usually a siraightfo£1.\.":ud contractual mcolporation ofthe ECP as approved by the 
government eCB. CCB approval actlOu IS not to be conSidered authority for the contractor or tasking acti.vlty to 
proceed wHh the change. 

•	 A CCB directive mnst be prepared, published and distributed. The CCB directive IS identified by the ceE 
identifier and the change- identifier. TIle date of the CCB directive and disposi.tmn are recorded. 
Distributionshouid be limited to those partie.s required to take action to implement the change 

•	 If Illlplementation of the approved change is the re.spons.ibilit)' ofthe contractor under the lerms of a 
contract, the CCB approval action direct<; the procurenlem contrac.llllg officer to initiate instructions to the 
contractor 

•	 IfContractor-tnitiated change proposals are involve.d, the receipt ofa formal c.ontr3ct change for ex:unple, 
Standard Form 30, "Amendmeut of Solicitatioui!v!odillcanon of contract" or PCO letter (pending receipt of 
an amendment) shall constitute sole authority for the contractor to proceed. 

•	 If the initiator IS governmentactivi.ty acting m the capacity ofa contractor, the receipt of the dlfective/order 
(including funding authanz.atioll'>! shall const.imte sole authority to proce.ed with the change. 

Change implementation to a CI in the lIlvetJ.toty' or operational forces will normally require the coordination of 
additiOllal requirements of an implementing CCB directive (or tasbngorder). 

•	 Necessary instmctions and fundmg authorizatlans must be issued for the scheduled implemellta.tlan of the 
change 

•	 Change accomplischme.m reporting is directed. {Details: Aethi~' Guide: Table 6-8] 

The incorporanou ofapproved changes .hould be pl.anned so that optimlUIl acquisition. productIOn, tests, evaluation 
and operational advannges C1l11 be derived from the modified coufiguration_ The change 15 effectively coordinated to 

Page 6·15 
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MEMBER: 1 
FILE NUMBER .. 6 
ADD FILE NUMBER 6 
ACCESSION NUMBER .. 772298 
DATE OF LAST EDIT .. 2008-01-23 
SUBJECT Generator assy requires functionality 
check for 

proper operation at the request of the 
SIB 

investigation 
DATE INPUT TO INFOCEN .. 2007-10-01 
ORIGINATOR ADDRESS HQ AFSOC/A4MYH 
ORIGINATOR INSTALLATION .. Hurlburt Field AFB, Fl., 32544 
ORIG NAME/PHONE NR/DT SUB TSgt Andrew D. Jones, Com 850-884-7659, 
DSN 

579-7659 
AF CRITICAL ITEM (Y/N) .. N 
ORIGINATING POINT 1 SOMOS/MQP 
ORG PT NAME/PHONE NR/DT VER:: TSgt Kenneth Dockery, Com 850-884-7571, 
DSN 

579-7571 
Orig Pt Office Email Addr1somxg.dr@hurlburt.af.mil 
REPORT CATEGORY (lOR 2) 1 
CATEGORY PRIORITY .. 1A 
OPERATIONAL IMPACT .. CRASH INVESTIGATION 
QA1 OR QAKA/QAKE REPORT .. QA1 
REPORT CONTROL NUMBER .. FB4417070365 
MISHAP/HAP CONTROL NUMBER .. 110524 
MISHAP CLASS A 
NATIONAL STOCK NUMBER .. 6115-00-292-4779 BZ 

. NOMENCLATURE .. GENERATOR,ALTERNATI 
DATE DEFICIENCY DISCOVERED 2007-09-07 
MANUFACTURER SOURCE HONEYWELL INTERNATIONAL INC 
OVERHAUL/REPAIR SOURCE .. WRALC 
MANUFACTURER (CAGE) CODE 64547 
OHAUL/REPAIR SRC CAGE CODE .. UNK 
MAINTENANCE TYPE C 
MANUFACTURERS PART NUMBER .. 28B58-57A 
REQUISITION NUMBER FB4417 
ITEM NEW OR REPAIRED ., R 
END ITEM MDS MH053 
END ITEM SERIAL NUMBER 69-5794 
UNIT COST 18092 
ITEM UNDER WARRANTY (Y/N/U):: N 
DETAILS/PROBLEM SUMMARY Circumstances Prior to Difficulty: 

Component requires evaluation for 
functionality per the request of the SIB 
investigators 
Requested exhibit analysis: 

Analyze/investigate 
root cause. 
Requested PQDR Exhibit Action: Repair 

MAJCOM/ACTIVITY CODE .. OV 
COUNTRY USA 
SOURCE OF SUPPLY .. FLZ 
EXBT SUB HOLDING STATUS .. A30 
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HOLDING ACTIVITY ADDRESS .. AFSOC SIB/afsoc.sib2@hurlburt.af.mil 
SAFETY OFFICER/PHONE NO Maj David Nicholson, Com 850-884-2081, 
DSN 

579-2081 
SAFETY OFFICER EMAIL david.nicholson@hur1burt.af.mi1 
QA/EQUIP SPECIALIST/PHON NO:: MARK KUTAY, DSN 497-6953 
QA/EQUIP SPEC/EMAIL ADDRESS:: mark.kutay@robins.af.mil 
QA/EQUIP SPEC OFFICE SYMBOL:: 573 ACSS/GFLCC 
QA/EQUIP SPECIALIST CODE .. H 
DR/MIP STATUS OPEN 
MIP PRIORITY •. U 

TYPE DEFICIENCY MDR 
SUBMITTED DR TYPE .. PQDR 
LAST UPDATE 2008-01-23 
NEXT UPDATE DUE .. 2008-03-23 
EXBT RQRD/RQSTD/HOLD Y/N/H .. Y 
DTE EXBT INSTRUCTS PROVIDED:: 2007-10-16 
EXBT SHIP-TO ADDR/INSTRUCTS: : (2007-10-16) N3096A, Fleet Readiness 
Center 

Southwest Customer Service, BId. 341 San 
Diego, 

CA 92135 Attn. S. Manganelli 
PROJ ENGINEER/PHONE/OFFICE .. JIM SAWINSKI, DSN 497-6950, 
JAMES.SAWINSKI 

ROBINS.AF.MIL 
DATE RECEIVED AT SPOCO .. 2007-10-02 
TREND ANALYSIS INDICATOR .. Tota1=4 Open=2 Closed=2 Last6=2 Last12=2 

Last24=2 MDS=2 MH053;1 MH053J;1 MH053M;; 
R021=12 CAT1=2 

Originator Email Address andrew.jones@hurlburt.af.mil 
Originator ID .. kenneth.dockery@hurlburt.af.mi1 
MANUFACTURER ANALYSIS INDIC:: Total=220 Open=12 C1osed=208 Last6=15 
Lastl2=26 

Last24=67 R021=309 CAT1=13 
OVERHAULER ANALYSIS INDIC .. Total=323 Open=51 Closed=272 Last6=120 

Last12=172 Last24=230 R021=114 CAT1=16 
ACTION SUMMARY 

(2008-01-23) Per Engineer Steve Manganelli at North Island: 
Subject generators were functionally tested on 17 Jan 08 to salient 
acceptance criteria listed in NAVAIR Manual 03-5AS-31, that normally 
applied to post-overhauled units at FRC-SW. Tests included no-load 
excitation current and voltage balance, PMG no-load voltage, PMG full 
load voltage, output full load excitation current and output voltage 
balance, 150% load, and overspeed (non-excited). Both generators were 
run simultaneously on a "feedback" test stand, each as UUT and slave. 
Both generators performed within acceptance limits. Prior to run, the 
cooling air "hats" were removed for FOD inspection with none noted. 
(2007-11-09) Request for TCN submitted 6 Nov 07; awaiting that info 
from AFSOC 
to track property. No 'Q' assets are showing in Legacy systems for 
identified 
NSN. 
(2007-10-16) Shipping instructions received from North Island; i660 has 
been 
updated. 
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(2007-10-11) Report was transferred to North Island in error. Per 
telecon with 
FSC at Cherry Point, this report will be closed administratively in 
NAMDRP. 
Item should be investigated by Air Force engineering team since it is 
related 
to a mishap. If items are slated for repair at a later date, NAVAIR 
will get 
involved at that time. 
(2007-10-05) Report will be transferred to North Island for 
investigation and 
resolution. North Island POC will also be contacted by email to ensure 
that 
disposition instructions are received in a timely fashion. 
(2007-10-02) Assigned to ES Mark Kutay, with engineering support 
provided by Jim Sawinski. 

--- Critical/Major/Minor Defects 
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Location Assigned Order MDS Tail # Scheduled to Retire Date/Timeline I 
Retire no later then Oct 08 I 
Retire no later then Oct 08 
Retire no later then Oct 08 
Retire no later then Oct 08 
Retire no later then Oct 08 I 
Retire no later then Oct 08 

March/April timeframe L 
Retire no later then Oct 08 
Retire no later then Oct 08 

Additional Notes 
Selected for PEMA museum inout 

Selected for Hill AFS museum inout 

Selected for Wriqht Pat AFS museum inout 

Selected for WR-ALC museum input 

Added as a SAl aircraft 

Hurlburt Field· 
Hurlburt Field 
Hurlburt Field 
Hurlburt Field 
Hurlburt Field 
Hurlburt Field 
Hurlburt Field 
Hurlburt Field 

18 
17 
16 
15 
14 
13 
12 
11 

MH-53M 
MH-53M 
MH-53M 
MH-53M 
MH-53M 
MH-53M 
MH-53M 
MH-53M 

73-1649 
68~10924 

73-1652 
70-1631 
68-10369 
73-1648 
68-10357 
69-5785 

Hurlburt Field 10 MH-53M 70-1626 
Hurlburt Field 9 MH-53M 70-1629 Retire no later then Oct 08 
Hurlburt Field· 8 MH-53M 68-8284 Retire no later then Oct 08 
Hurlburt Field· 7 MH-53M 69-5790 Retire no later then Oct 08 Added as a SAl aircraft 
Hurlburt Field 
.,' Mildenhall 

6 
5 

MH-53M 
MH-53M 

67-14995 
67-14994 

Retire no later then Oct 08 
Retires no later then Oct 08 

r ) 
1--" 
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Anthony, Frizi S TSgt MIL USAF AFSOC/CCX 

From: Halvorson, David L MSgt MIL USAF 1S0HMXS/MXAG [David.Halvorson@hurlburt.af.mil] 
Sent: Sunday, October 28, 20074:29 PM 
To: Stohler, Michael S Maj MIL USAF AFSOC/A8PP; Whitfield, Bernabe F Capt MIL USAF 

1SOHMXS/MXA 
Subject: RE: 5794 AMARC 

Sir, 

It was suppose to depart with 356 and 358 which went out on 2 Oct for induction on 5 Oct. 

Vir 
MSgt Halvorson 

-----Original Message----
From: Stohler, Michael S Maj MIL USAF AFSOC/A8PP 
Sent: Sunday, October 28, 2007 4:19 PM 
To: Whitfield, Bernabe F Capt MIL USAF 1S0HMXS/MXA 
Cc: Halvorson, David L MSgt MIL USAF 1S0HMXS/MXAG 
Subject: 5794 AMARC 

Bernie, what was 5794's exact input date to AMARC? 

Thanks, 

Maj. Stohler 
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MISSION CONTROL DATA. AA-2
 

MH-53M, SIN 69-05794, 07 SEPTE:MBER 2007
 

TABAA 

FLIGHT DOCUMENTS 



\/"j CY/d L~.J'~ .... S:~:\1.t6r6 L.o~ta .' Systenr Cirovndkach_~ Sy1:+;.;:Wrl C;round:speBd. . S<;l~~€t(n t\jt.dl.~de.... SV->&l6:rn ·TH:D{;.... 5}'"& 

:P:::::TRtY£ deg-reB-5 d0fJH:7-e~~ (J(}9f:el'''; kni}i:;; fet~t mth.?ke :rvl-SL rHiqn:}e,$.: 
J/);: 
-t:>~,;s: 1:l:21 {}3:D7<FJ :) 3.0.42.3~13j3:·3 ·-a6~i5:85 

>is5: 13<?5 tLtt)?":34 o 3n:42::5a~~J;f3· 'Btl.GES 
46~i: 13.::3::1 C2dJJ.: 40 o ,30:.423'33.3·.33 --B"'3..585 

5: 1~i~3.5 03.J:J7 ~44 o ·3f.t423~.:3;hJ~j ·Be..t)B6. 
~>:1:t4·1 O:t07;bD Q :l(:JA2:r3333:; ,,~·BJ3il? 

5:13:45 n3:(]T;~A Oi!{)42333333 -8=6,;1565 
5:13:51 OJ:0ELOO ~HB.e$.!} 

5: 1J:5H O:t:01kO:) 1) 3042:m33J3 ··36;6·~~ 

5; l-4/CH (KkOS:: HJ o 3Q..42:~3S33:3 ,86,6HS o 
S:14:(JO 03:08:14 (J 30·,4:233~5:Jj:~~ ·eense o 
5;14:11 03:08::2$ Q 3q~A·23S3,3.:;}3. "lUU38£i D 

(l5:14,1(; d3:QB:l$ a 30.42.:~tj.3:J33 ·P,{;{)$.f] 
o:5;'14:2·1 03~QS::~£{) o· aO.42·3:33r~~r~$ ·('»3538& 

S~14;Z;f) 03':u,e<~S ~~. J{t~l23Xl3.33 ·-B6J385 
5~1~t;:31 (J3~08>4G U 30~4:~·J3J~~~l3 ·F.i6JHJ5 

o 
5~1:5:4~1 t<t-Dfj:57 o 3D.-A-i..31nG67 -$6,5$4$ 

S:t5:53' [r];;'H"~P2 o ~lO ,423:l3313 -86,6845 18 56 
5:: t5'58 bO~·10KJ.7 a 30A24 -<ll£J)84B€6B1 
8'~16J}·3 03·.:10'.:12 o 3{1A·2$16..657 -Bi)JS04!36[?67 
5:16:08 03:1{} 17 () 3D,4Z03:JSZ3 -fii5.i384$3S:iS 
5~16~'13 O::1:1~)::2.~ SIi428 -&EL685 
5:16-~'~8 0:3:~,1 0:27 [l 304?983333 ,S6.685tgl%11 
5; H1: 23 £}:J~ tn~32 '0 3Q.v4·:i18333,3 -06.&85166&7 
5;10:26 03:1(};37 o ,10434t6667 -S6AHMi1BM7 
5: t{i<j3 03:tO>42 () 3()A365 ·SfL&BS:133za 
ft:l6~33 n:tiO.;4'l o 3tL439 -HoBBS!'; 
5~te.:4·a D3.~~'};·:f;2 2i() ;~t~~ 15 -00086 
5:'16:48- n3~10:.51 o 3{)443B3;:}33 -rmeB71£B67 
fL'liL53 03~ 11 ~.-ljZ O:t044{jj}:1333 -t;lHdJH 

9~~O5,;'~e;58 0:3·;11~-o7 3'0447 -86.6913333.3 
&:1 r03 (}O3: t ~ >tL' {} 30.14 f 1f,667 ·,B6f;iit4 j 6ut17 11120 
5;17:08 03:1 LF o 3(l44(i:\:jj;i;} ·B6aWS0657 237 1064 

roBaS:'·;7~.13. D;:L1'~:22 i,) :IQ,444B33SJ ·..86.8985 
t5"~17:-;8 D3>~ '1~Z7 o :;!OA4~<56G6f ~86$9083J3:l 

10365: t7·;2.:-l O~t'1'1;:$2 O;1GA4Q16i.3\i1 -tle,100::\33::I.:\ 
5, '1 f:2.a 03: 11 :37 03(L4376 ·130.;:70003333 1000 

97ft5~'11 :~t~} O::t11 ~42 (} 3{)434e~3J3 -$6700iH;J(J'{' 
firE~,~,7!i:1Y:JB 03:11:47 aOAS? 
9M5:17>13 03:11;1')2 {) 30 .4:2~H~333s -86698866,37 
mtO5:11:48 {)g~H:57 o sO 4765 -86.6005 "1:77 
9845:1 hfn O;U2:02 (i 30 4.23B33J~{ ...,B$,i}f1933333 
OliO 

5:1B:03 O:k12:12 o :'IOAt833333 -8'6.6!i933333 
5~" 1.:.fj~~ 03: 1t:07" o 304:n16~it17 -as,699:J;)2;l3 

eao 
9%tL 1S:.:(fB. OJt 12.; 17 (J 30,"0566661' ·&;,.6&W'$$333 

5:18:13 0;1:1222 (I {Jr).41:1 ·$11,69008667 
5:18:1f} 0:J:12:27 o 304 Hl~:$~33 -1%1,; 

.ti:"lft~~3 0$:'12:32 f) :mAiJ1&'>687 -EB'1OM 
fL 1f~::Z<8 (;<t 12.:.37 Jt: -{us ~St1,7li13~S·53 

5:1833 {}:};: 12 :42 o 30-:4;:]-25 ,,86,7(2.25 
9205"·lB~3~J 03~ 12'A7 :J .8fi?04 216 
92.8£;18A:$ 03:12:S; (.J -&:'1,7013 1$£67 

5;18:48 OJ:12:5t (J ~lO.3~1633$33 -B>5,IC85 
S:1$:53 03:13:011 G 3039616&£7 S;;67111&661 

5:1$.:;;)6 03:13:0T {) ~'30 ..394·5 ·86714 16"0 
5:'18:03 (j~U;t12 f; jO~31l41 0"567 ·,S6.;'"?· 
5;f!);:(}e 0:L13~17 OS\},31",3f1i)66T ·$01,72 lODS 

934S;.-t'ft:·t3 (}:~~1~~~2 a :~tt3$3t6661 86.723 
888 

5·~ 1!,tt~~?:j 03,~·13:3·.7 n 3{).. 39216~)1 ,%672916601 .25@ 
5:1;01$ [13:.\;$11 C) 3CJS26B667 ·S$.I'2fJ 

nac 
6~19.2e CCi:13::Jt O:V,l391666f.7 -t}iH3233:')33 
5:19~,.:t:l 03.~'13.A'2. ;} 31)391 Wl.YBl ·($,735333:;:J 
6~1't}:.3.B o:.:tT::~:41 o 'Hl.3eOO&&B7 ~fYa.1385 

.5.; 1'9:'43 ,:).;1; 1: ~t52 G 303001B067 ·86141$ 

AA-2 



5:'tfr:~k~ nJ:.'1:j~E7 o 3{t.:J8.8~33-:.J.1:1; -BG,7"445 

5~·J.:~L5;] tt1: i it ~O? o ~~O·~·4,a~15 ·$6.'147$ 

~i.; iv;gS l)3'~ 14:'01 
6:2U:0:3 0=·3~14.~ i:2 

(j: 

ff. 
:::H»3B9'1f~WHrf 

3{l.:'~H;fJS3?:3;S 

:··£>5.7G0:5 
",6tt.. .i(:~1.3,E 

5;2n:'Qt~ O<t14::l1 
J::2D:t~ tf:i; 14':~22 

5:20:2'303:14:212 

o '4o~38as 
0. ~~O.,::1.a-S33a~1a 
(] .;;0.3,\3& 

<-06.";t5;ff3a33·3 
-B6;,T$2'lB6~7 
~·~·5,.1r~51 fi~.y5tt 

2~-W 
2BG 

"1·t3:. 

W9. 
'Il ~ 

900 

'5:4,"O:~U ~)~1~lo;f;3i 
5~2G;33, O~L14:'42 

o JJ:~3,}7B6e·${ 

(1: 30:,337'5 
~,:i6._7.q8·2t::3·-:333 . 
-3f~,.111 ;i3333' 264 

·t ~~3 ~rtz 
. a(~2 

5~20._~3n· 0::3:'14(:.4.7 
5:2(};43. Q~':1+t~;$2 
5:20':4S' 03~l4;})7' 

5:20:5-$ Q::!l:1S:D2 ~\t) ..3g83333:,> 

o :rO.2~d(H~trfi1 
f.~ 3(t ~!·~~paJ:'3~33. 
(} 
;:"1: 
V 

"B9~717;J~:.t33 

·"EfL7B05 
<-<f~q" 78:35' 

;\:6S 
2"6·3" 
2:~;ttt 
2HZ 

5:2(~:513 
5;2:1~O~l 

5:2'1;D8 

a:$'::lfkOi 
OJ~-t5:j2 

{}~;L'1!5~:17 

{} 

{} 

-0 

~O.,:iS~1·BiD61 
:to..set) 

di6,7:U15Ei33S3 

":~~'"l86-5 
~a6.7i+95 

.. tin, ~/~).2R3-S$;1~ 267 

.r):,~i"1 ~'13 03t:tt;L2~; 1 3.0.3:f~.5.t;'S6frr ".BEL1.9S:1 EJ,~$;t 

i:kt~~18 03~itk:27 o ~O.:.~~855 <-86 .. 7"98. .;{f5.4 

5:21 :23 :,j;:L tt~;~'32 o 30...J.851~36$1 ,",.5{$,15Pi'~:;~~~::t . :tsa 
t~:2. -~ ~;cflw:L 1~';'R1 (} ~10 ,,3;-e4B.;i·~t33 ~:a'6~gt}353,3:-?::{l ;~62: 

5:2 4~'33 ~J~!:: T5.+~2 o '30,·3845 ,{,!3J)(l"iq,fi3E? 

5:2·1 ;~B (l3: .15:47 
5.:2'1 A·3· 0;3";" .$.:~~2 

:k21A8 o;~l~1.'5~57 
t~~;~n~ ;'53 03:16~02 
.5:21:53 03:'[6507 :Q 3fJ:,~:if.\S \515:67 

D 3{LS-84·1S,SSY 
;} Jtl,s.esaS333 
n 3G~3f.":'-'}ti.f~f$6"l 

{) .3Cf:38·3333:~Ut 

:·><Bri:.SOil$ 
",·as .. Bi 2~{3~~).3:J 

·86:0 '\ 518667 
·B(';,81!li· 

-BtJ.;·$;Z()t41:SE3 

2~l7.$ 
'264
28-4 
zas 

5:7103 D3: 10:12 3D ,3E';Zi:l33;1<~D ~6~S22H5 

5:22:P303;16:17 Q 3~}'3-826iSQSl -<t:l6 ..~26~t~j.'3~l8: 

5~~~J:3=: D3;l6·:22 
.5:2~t·1-B O:t:1.'5;2.t 

o 
o 3b~.~a~r'1 66:er 

.,aSJr2D+&6Bl 
.'..f!H$.8J2 .265 

.5-;22t2o .o~~~1t:k~.t1 
"{i<22~.33 03< '16:4:2 

0;:12:23 D3:·1(Jc:32 o ;S\::I,Si32H){>tj1 
~} :S{t~833333:J: 

:3~~·~e.a5',".. 
.V 

'"'$t).B34S3$,33 
;BG ,8~l'tl8(561 

:,e·6.83E.~3~;:la: 
:5~22~'3$ 

tk22~43 
O.a:1~b~ ~t 

{}4~1:i3.~52 ~·O.,-8~95 
·se,:a:JfG6667 
-g6,~j;$.f;it:if)$1 'HJ6 

5:'22;4$ e::t'H3:'57 n :~O,3~Ot16Gtl1 ..:ba:~;&·33.· 'f6607'. 

!E2::b53 .t;3~ 17';'02' o :iO,3\:iil66Ql "BELe3{J5~j,~~:~3 
5.~Zl.~·o8, {)3~'~ 7':fJt 
5~d3~a;j '0::1:: 1l:~ ; 2: 

03:17:1'1" 
.5::tS:1S 03;·r?':22 
5.;2:3; 1-8 03::'i'?'~:27 
5::2:3::23 03: 1'1;32 

.5:2Z:2B O~k17~·~1 

·5::23;$3 O:k~·7:.·t2 

6j:Zitil8 iXl;17A1 
5:;~3:43 03: t7:5::: 
5;23;43 03:P51 
5:;23:f{,'i OJ: 10$;02' 
$;23:58 03;1$:0? 
0:;14;03 03:1$,;1]: 
5::24:'l1<8 (13:1Rl't 
5::~(":~.1:-3 03;:18:22 
5:24:1S CJ;1f~:2T 

5~24;.2~ O:3;·ttt:t~ 

-SELBns 
-ee;.824E3333 
~·-B6>,82dl·333~3 

wns .Ef19.~33j~, 
-85Jl171G6B7 

;8&:8145 
~S6,lllle6.ti·€/f. 

,{l(j,.ff.neGiJ687 
·y~6;8D566tJ$·:t 

,~·8o,.av~5 

-e6.!'9.£~~ 
~·.8i3·>tDe5 

~8a>"!g35 

·~$$~.ltH:'1:.' 
"'f~f$~7875 

~eSt 7J1~.16B697" 

·88:'fa ~66.iJe't 

·86,7780[1607 
a 
o :::;tl7.iS553SJJ 

(l S(t:SfHj6;{.3~f~1. 

f) 3C~~$9Ea3~3 
030·,$~mooqt 
o ;J{iSE175 
{} 30 3865$>333 
:D' .3(,L-285:1:-6667 
O;;'i:L:1l845 
D 30.3843$:1:6:3 
o ~(l,Se~<i34;~ 
(1 .:!JtL38433;;33 
030.3>M 
I) $(LSe4 
iJ 30,SS-{16667 
(,j 3Ct3:345 
o :3,(}..384S33:ij 
o 30,;:38:5'113$ff7 

3().3855 

114 
HE 1343 

~3i~~.. 

'1:;r:{!3': 
12&"8 

13$0 
tS\J$ 

,308 

$)6;) 

1031 
~'H}D 

'1144 
nae 

13:;4j: 
'1~~'*~,[,t 

'10lB 
13{\O 
USZ 

5.~2:4 ~.2~ {)~k't"~t3r 

5a4~~~ O~3;'fB:;4Z 

B:24::iS OJ.: 1e:4(' 
5:14>4.3 a~3.~·1.!~-:52 

5;Z4:4{> 0'3:18-;57 
5;24:5~ (}:J:1S:02 
:'J:24::5B 03:19:07 
f,(:2fkO:;) 0:3:19;12 
5:?~;Ca n:};.15I'H 
tk:uki3 53:19:.::::2 

·,f1,f.L77 
·!HHe;71~i57 

-"'86..18433;333 
.()G.7I:~ 166&67 
"'oo~75Be3433

~Ba.7si.>te6Gt 
~E6.7535 

.,86..'75083333 

.30:$Yfr:3:S3-333. "t1(~> T't58-:1S3,3 
·.3-0~.3:S£S96B 7 --8B~772B3j3.3 

3C=.:;~S7 

30:3475 
31:'1,387$3333 

Cr 30..386333$3' 
{} :;r:t3Sa6&f:87 
Q30<3$~ t!H561 
Q 30,38g.5 
{) 30,J.SS<833,S3 

n 
I) 

a 
(} 

u 

103 
10"2 
101 
iOO 

1275 
'1~e6 

%240 
1223 
12M 
1171 
1144 
11:::0 
1DOO 

AA-2.2 



5~:::S'..!B O.3·~ 19:.27 ··86,"74131fJf~G '1 
S:2'f;:.:t:3 (}J.~ 1tL32 {) :;;O,3'1:Hl1: 6$8"i~' -d6."J4SS 
·5~2S:'2a i)3~ H1.:Ji o 3:0.3!JG5 -8~} .. 744~6f.I:!Ht? 

5:25::33 O:t.l:rJ::42 o 30,39.Q56fi61 
5:25:38 Q:;l;i;iA7 (1 .30,3Bt ..8G.I·3"?fi 
525:43· 03:19:52 (I 3f.LJ911ti{U:~/ ..aE,T34S33~13 

5:25:4B 03:1k61 G 30:..i9t5 -a~L1s2:16B87 

{} ~~{L3Ui6oo)3l ·~8:t) .121166661" 
5:2'5:D8 03:2D:07 U 3.0.3~183;3f~5:1 "61";.727151367 
:5:2£.:03 n3~2r::'12 () ~)O,:~$jZi6667 -t~1},1?4& 

.5:-26J"i.$ {}3::21t1-7 () 30 ,3f¥2.~'~{33~l ..·86.72::': 
5:2f>'<:5 0:;::20'22 G 30.3-925 "86,7195 
5:2&:18 03:,2{};27 o 3C.}1!;;2£oJ367 ,1:\€J if1oc,o! 
5';26;20 03~2(l:32 (1 3(L3828S:-J..3:~ «&L1146'&&67 
!'L26~2& O:t2·G:J7 [] ::Hj,,:J9316&£7 -Bo .. 1·12·3·33~'J 

!j~2.H <l3 O:1:2.D~42 n 3{}'3'93~'tt~3:) -Be,709:.t13343· 
5:2.6:38 03:21:';:47 () J{)j~J361SS67 ..,l\6J01S 

5::2tN:l O;;l2D:52 () .:*0 ;,\)4 ::::8fS.7Q.S 
5:2{)'·&t8 G3'2(t57 D ;l('L3943333:1 -i!f:i10ZBG067 
5.:tf->:53 03:21 :02 D 3Q.,1~{~e.6f ~o6, 70u16667 
.5:;:·6:58· tJ3;21-i0'7 o 3CL3951666? ~·86-j3@7S3·3..33 
5;):703 D3:21;12 30.(19:55 ~86J~t~55 

5:27:08 IX121.17 o 3ti.3"9o·16667 ·J;'t'iJ}$3ioo6? 
5,.21'. 1:} 03:21:22 G 3(L397 ~5!M}l'l3333 

tLZT1a03:21 :27 o :'}i)398VHM)7 -86683£6687 
5;2l:23 03:2'1:12 () 303$1UB3:G3 <8B,tJ(hlfK~3~);3 

5::2'7:,:2.8 Crt21 ::"37 (\ 30A01?vHI3I' -&6;6B5333:;l:! 
5~27<3:) 0·::;-:'21 ~42 () 30A0333333 ,.,.80.L68433a.33. 
5;:2.I:-38 03;2'1".:-47 f) ;t04(Jf) AS$,66333:};J,l 
5·214;) n::Lti :52 o 3(i,40iHfliWl? ·86,6:33660167 
5'::,:7:48 O:,l:Q;Hfl l) ~K,r,i1.10·1e6B7 -866835 
5:2/;53 D322:(}? o ,,8islU~35' 

527::'",,1:,1 032:2:07 o .~M}413BG,33J .~.a€L6f.r36.6657 

5:28.:03 0322:12 o 3U4 165 ,eBSS3MrY'fi 
',j:2fkOe 03:22:17 (} 3,O.416,s;}:;;'3 -8iHlesB333~j 

!):28-:-13 tYJ::;;f,~~::':Z2 o:m41itltBBl ~8a ,6,E1:H333:i3 
5:2it: 11) 03:22:27 () }f)A 19H>061 ~:-8G .. 6~~ 

5:28:2:3 0·322:32 {} MAl ·Sfi.;ftB4 
5:?'S.l:28 03;:22:37 ·0 30:42.0.8$333 tid,6a4166irl 
fk2fL:;!:l 03:22:42; [) JitJ.42:t333:):,\ -86.58416007 
5:2iL:i"8- DJ~.22:41 o 30.411$:;"333 .,fVl.t384 1fi:(iitft 
5~28::43 OJ:;i2:.52 CJ J{}4.2116£57 ·-MJVH;:)·;}333 
t;:2i}:48 03:22:51 G 30.42266&61 ,·~6,J3a&}~~333 

5:28:53 03:23:02 a ·'30A~>'Z83333 ,aB.6!M:.n333 
;) :28:58 O:J:2:;!:Ol 3i'lAZ$ ..an,.6!{4·33333 
f;:2!¥:O;"j 0323:12 (1 30A23tG$q't ,,86,/i$4.5 

5:29:08· 1}3:23:17 o :30.42$117t)67 ·$6,6845 
o 

5::30:.:t15 ·\.l~j?4:;t4 o 3{}.A23166.(F7 ,,36)3845 
5:30::to n;l;24: 1$ \) 30.42333333 -~l6£M5 
5:30:15 O:t24:24 {l :SO. 42366i5.f.t! 
5::1Cl:2H 03.~24;·29 d 38424;1, 
53Q:25 OJ:2k:l4 o ~30.4255 ··a6,6~~4"+~6061 

5<M):Z[} J::t:24:39 U JO ..427 ~,·8E;.oa5 

5::J.{):J5 Q~:2A44 o :'K142Sflaj33 -!Ie ;ftGS,j3333 

5:3fJAO D324:49 o 30AOOB33·:ja -B6,e.856G667 
5:30:45 0$:24:54 () ::;(;433 ..,af):6fM5B.~.,3;33 

5:3050 03;:?4:5~ o 30.4s51fi667 ·-~~e ,6:f}S5 
5:.:30~t5=S O~:;2S;Q4 Q 31.14:~1 ·.,'J.u,i3643:j:l::H 
5·:34 ~on D~~25:09 (1 ~3(j,"4.~\b '168~ 7 .Siili~32:t3333 

-5:,:1"1 ;.tiS. JJ3.:2.5<t4 d :1{Y4:~r) .SfL6$ 
5::0'1 :.10 O::t2:5_:t9 () :rJ.436E'iBfA17 ·.,fl,S" ,H"las· 
5:3'1: 15 03:2:·r.k24 3J)435 <B6.157718667 
.5::3:1 :.20 ~J:L2:<29 C 30A328338J· ·80.67616657 
5:a·1':'.25. e3<:25;$4. D 30 4:V){)fl66I "fl6 A:; 75flG661 
5.;~ 1~30 :{}3:25:39; o 30,4263:{33;~ ¥8e,67fi5 

)
 

BOS 

94 
4 

H5 
78 

72 
55 
44 

~o 

25 
40 

44 
7'1 

1000 
9/0 

AA-2.3
 



5:Jl ::35 O::'L2:5~4A 

5:31'AO 0-3<.2%>48 
."5:.~i L45 o-3~25.~54 

5~:}i ~5U ~n~:.t.2"t:;·~~B9 
b:3t:5-6 {;;3:'2.&~:Q4 

"S6·..0"l5-66.6irr 
~Bt)-;ti re~'~?;~J~i1.a 

~10~42G· <->SG .. C755 
,$.l).42:):i *E;G:6"7~ii3G6{i7 

() 

5'~j2:rlio, nS~·~iS::G~~ D 30'..4 -1 2.(~t~I;1~Jj' ¥8o/S15Eiir333 
tt32~J5· (t3~.z6:~·1·"~. o "'a~~L9?5'8;:tl~~3 

-g,~~B76'16ill375:·32;1{} 03:2ft.:1·g: o 
(J ¥~o',~rrt5+.t3Z: 1-5 03~2e:~2:~~· 

~:B>S~-6-7~JB£i~Hi?
 

5:32~::iS 03~2ig~34 (I 30.4035 ~:g6' ..-6B2:3.3aS"j
 
5'~32~a{} tX1:;2.t3;;:3.9 o 30.4:55 ~'eG.:68·;ie33.~$
 

5;S2~':J5 o $0.4iJ?1i}f~0f ~B~,,5Et4
 

Q$~26:~ZQ o 

5:~J:Z: ..lO 03.~2fY4~ Q ;W/iO~:Lt66S7 .2.tU383:BS33J 
S:~82>~{) o:a;2f~~$:4 {) ~-O','11 i 'l1lJ{~6·I ,,~86tl'~ 

5:;Z2~iiO 03:~2>J;~:~,9 \JS0,41S'1iJ:i,67 ·,SfiG{~41=6fi~1"r 
{) .:JO:4i$ ,·.gfj..ao,1·s333:S£1·;:)2:$5 oa:2?:U4 

5:al~Db (1a·;2:!~o.~J {} 4>tl,416.5 "1.\6/3;14·13353.
 
$.;:)'gi05 (}3;:27~1-4 o ~DA·1tB~.~~3 ·ab6i,H<S
 
5':;'3;~~~1(l oa~21'~'19' {) ~O..41 tHs~~3~{a ·,,86 )3E4HS6~17 

5:33:Fj n2;:2?:24 D 3D)l1S·e3~;ti ~$~t6£t4B66:~37 
'172

5:3:\:1:0 03:Z1:4\) O· 3QA200~6€if ~$&.>6-e;4~~3~_3 
144

5:3:;;26 (Xt2f::::l4 o . $QA215 <-.Btf.,6·Ei4a33·33 
120

5~ 3~k30 -o2i;2·1"~:3·9 o 30-422 ..,gS ;e,t~·.4 fi;~:iH13 1m')
!t~3::3[t 03~2 "7':44 o '$(t421,aB6S',{ "a!,~H"eo 

8S
$:33::41) O:!XZ:fAH (1 3UA2283·3:·3:3· .. 8f~:·;:€~85 

~l4
5;'32L4v;S lJ~j~~2.1~S4: (}. 3,a,4.2~~·'66E·? ·,,~B6,G85
 

~i~tn·
 68
ft23:50 03 ;ir.;59 Q. S{~A233$-31;t -,*#S·.&.8S 

~1,~~ 
.:L::rJ:Q'5 OS';2S:04 n 30fjZ3~13,:f33' ·,,~jBJj85 3S0 

o 
52

S:;J5:2S 03:2£1:34 (I 5OAZ~$j:13::l ·,,£tUJjt$o 
52

5.;·~iE.:,30 (J3:~2:rt.~:~li:1 0' .aa.42~:?~};j'~~1... "N&~ta.e5 
:5

'5:3>,~:~5 OJ:+~~:44 r;} ~H142333333. ~·S{S.;S$5 
,~E$$j38S5-:3S:'4D O~1:Z:9~.4fi (1 3QA23·1,jeEr 

72··
5:3·~;4.5 r~}3:~2~~t..A: @ :$,);~i2_3: 10.:6;5'7 ··€H~"a1.~$ 

,~·g6 ..6B55:J5~~<i O~t:2.:9:S9 o .3,O~42::rl~lHBl 
'1ti;35:B5 (l,~:t~3i1';,04 o ~}fJ ;·.4'2,3tS6B1 ..EJ;LB8..&
 

fi:3,£::.t.t() <~(t3O-~':~!8' 0· $O)l2,31$6f(1 -ee,5S5
 
5~:3S~b.5 9~;~;'S;r,(~t4 {} :30A2:{1'I)G57 ~S6.6H·5
 

&.;.St}':~~ Q (}-3t3D~:1 @ o a0.423tGBG7 ~e ..¥.$rl)
 
S:;llJ:111 03:$1);24 (.I 3(JAZ3iB667 ",o6~~~B5
 

tt36::2D O~t30:Z:S I) 30A221:£.6.67 <·ge~s·e5
 

6:$6:25 '(i.;'t:30:J4, . o :;'(l.;4<2.339.J3:3 ·...$.5:,5115
 
5:2;f.kar) 'D3::J~-tt3·~ o 3aA2~66tlB7 ,8fte;1,f:i
 

~;4.6·~--S_~~ (J~t~lO.:44 Q 3o,4il?A1G6i,:;r ';!'l.6J3B.5
 
6:36:40 03:30;49 () J{f,4::24.83:3:3:3 ,..t\~t£e5
 

5~$C:4t}. 03:;~Q.:·tl4: o '30)4'25$~:;l~t3 .,t\8,1}SS
 

Q;36;~O !;n;$Q:;r~ o 3<,);4271{i~1 -U$,flBS'16657
 

5~:)G~~:5, (J $0,4-2$66601 ~Jl£j3.85·1w561'f:l:3-~l ~04· t52~fHJBE!j·100575:37:00 0s:~1'1:<1t1 30,43'()5 
94 160

$:$1:{).!J ·o.:L51;14 n ::JO.4~S25 ,,·BE .,5;~t5$:1~"1$$;3 
95 212

5:37:1D O:1;;}1:19 0: J{)/i-348·$a33 ->S:6 ..&85£~ 
100 ';;04o.:J7;15 03:::tt::2A d ,at1,4;37 ·r~6J;e6 
1(,,1 ::~96

3iDA·~)9 ·<:y.Le;3355:17:20 mk,1L28 
H)1 4BO.

$:$1;2.;:' ·0:3:;)1:34 () $t)A4033;333 .~-efJ <tt~:13~J333 
W4 6:3.2

6:37:30 03;;'1'::.m 
~~OA4 

G .3·CL44a6~;eB7 ~1it87g5 
107 560

5:31;350;'}:(itA4. 
lC'!if 6S2.

5:a7;40 4;3:3f:4f,l 
111 62;)

tk2l7:45 v~:3t;54 !J 3OA$e3333c v:B6 :.e.:7:2a3~·33 
115 f5s:t

5:37;50 Q.3:·a1~5g 1} 30,4~1·a-6e1 -lJU,bf283,131 
i 15 648 

5~31~55' o.:.tY2:Qtt o ;30.43U333S3 '..86.673 
1Z{)

5:';}SJJ,O 03:32:09 Q 30.42766667 -86;,6,73166;;7 163
 
5:38;(:5 {)"3~32:'~t u 31}4248;3S3;J -SlJei31Cf3,ur 1S3 'Ir9 704·
 

115 736 
S:3IUO Q3~~I~t1-'9 Q 3G,42£ ..m~613s:a333 t83 

118 152 
5~3S~'1S· 03:3·2:24 Ci 30.4 t933:133 ,x86:~735 t$2 

156~S2' 118
5~3a;2{} tj3::~~'2::2£t a 30.4155 -s~ l;;'t~,El~e/T 

AA-2.4 



)
 

5_.';38'2~ ·iXL32-:.34 (i 30,4 -13833.3·~~ ··EM}. H73B~l:r}3 ~;~~2 .~t~. 76·{ 
6:".33-.-3-0 03:.:t2:.3H I) 30.41-t 166(l:l ~~Bf}. fif3;B·;'LJ:K3 18 1 117 764 

5:.38:3-5 0332:44 
5:.35:.oH; O~l:32.;4·9 

0 
0 

:l{}40i\33333 
::30,4t;Jf;666-Sl 

"tta.:t~1~~e-a~,:t:1 

8,{;L67J(l3S33 
11ji 
lEO 

1- 15 
1 1>1 

77:2 
tGB 

5:38:45 (la<~2;54 

5;;JS'!JO 03:32::5:9 
tJ 
(: 

3{}.~M):~ 

3Q.40ti5 

·8ft5;nS,1333 
·.·$iE BT::~a3~:~3 

172 
1:e~) 

: 1:3 
~; 12 

144
124 

S:3S'55 (I$:3Q':04 
6;·3:9:-00 o;,:a"J..i9 

G 30<'EJ7gg;r.j;j 
0 30,39:5:333:)J 

-·2;{') ,874 

-S&.614B66.C7 
188 
204 

1 '1 1 
107 

~5.{}Q 

6,,4 

5=:3:9:.-D5 U:}~-33~:'14' {) JO.:3~1:t3333;j >$G.,~lri}~l~~:ra:$ 225 IQZ 628 
5:3!dO 03;3;~>Hi 
5;;19;15 tK.t32t24 

Q ;{C) ,;'FJ2; &66" 
0 30..-39:2 

58.6lBS; 
"?JH .. ~}·Bt 1j36a7 

250 
283 

10b 
lOl 

i<-".'·.... 
:>~t:> 

pH4 
5:3920 O:Ul:l:2£i 0 30,;''fI1;)'166Bl ~-86.6-ea5 3:14 '11)(J t124 
:;~3~·:25 03:33:3{ 0 3r),395331J3a ..fH~L6-841€ic£7 () 100 .ilG 

5:3n:3(j OJ,S3:;W 
5:;St<3~ 03:33:44 

0 
{J 

30,;i976666/ 
30399S&~3;~ 

,&,'\.584 

..tJt).:6-838Et·333 
, 
;:; 

95 
"9' 

SOil 
M8 

539:4[; tl3:3s:4ii 
5:38:45 03:33:54 

t1 ~!(}A01S3338 

Q 3{lA0383333 
-S'.s,B83$>tlB67 
-~Ff$..68J6£fi67 

S8 
82 

544 
%32 

S;3S:50 OJ::;\,3:59 
5;:'Hi:5S 01:34;04 
5;ol1{J;.{'[) 03:34:09 
5:40JJ5 03:34:1A 
5:40: to 0;1,::$4:t9 
5>40:-~5 iKl::;W:24 
5:40:20 03::34.:29 

0 3{'i4QJ5H&&67 
.>'~ };).40733333"A" 

n JQA0883333 
,', 30 410 W}f:\l>7\.r 

{} ;lOA1 14333:1 
j) 30.'1 t~;;~ 

{J 3D41:~5667 

,&:;,a8:3FA}\~G1 

~e.fLfH'~;:j.eh1B67 

~·.s8.<tJS3a3~tj:3 

-&(\oB-383333 
«8o;6&3~H3:l~la 

~;~B £I.e382f3.3:1; 
,86.084 

G 
se8 
3t}!} 

359 
0 

sG·8
;3.54 

15 
66 
t,!i 
52 
$2 
r::;:?
'.1./<;;. 

53 

516 
492 
450 
484 
4W 
S08 
524 

540:25 05::)4:44 
5:40:30 03:34;$9 
5:.40;36 00:34:44 
640AO 03::34:4'9 
5:40:45 D:i:34:54 
:t4(k5{)- O;~:3&f,::~,} 

f)·4(L55 03:.3S:04 
5.:41 :no 03:3$;{)9 

0 3tL-415 
;) 30A1616667 
0 ~.417,33333 

\j 3(L4 t8333c3:~ 

d 3-C,4193J3·~3 

n 3J.)A·Z01W.Yl 
·0 :'U.iA2083333 
J'~ ,to,A::? ')3333:3'" 

,iWi:iiM 
·1)iLr;B43333,) 
"<PA\jHH33~;};;1 

~B6.BB45 

·$6.1..\1345 
·8£&84333:33 
-B.oB.ilB433333 
·f,;l3el:l4~~;}3Ja 

""",~:, ..~ 

.~,,~ 

354 
:~51 

G 
() 

2, 
(} 

3f.K1 

{j2 

SO 
4-8 
46 
40 
->}"""I
<';16

23, 
11~ 

5.52 
556 
%50 
652 
5.~6 
464 
392 
32$ 

oAI ;0$ O:1:3~:t4 0 :10.42183333 ·1:.£.£84:". 351 '1 7' 252: 

:5~~t i :'10 OJ:35:!9 "., :~{iA2216&67 ...,f~iH;M5 L't4t~ -15 196 

5;41 :,"15 
5:41;20 

U3:3B:.24 
C3~-35~-29 

" aft422S""0' 

C 30A22t3"Q67 
,66,68otf)6667 
~86>-5f!483.3-33 

:f50 
s5'~ 

i3 
-10 

1130 
13B 

.5:·41 :25 {Kk35.;34 t :10.423 -8fJSef~ ·:152 €!I WH 
h:41:30 C3::35".:39 D 30,42315567 86.685 352 6 9'"";,,~ 

5:.4 t .~Z5 D3;3S:44 (i 30,42316667 ·86BSS 352 4 \>4 
a 

5,':3';?O -03::3 7" :29 Ii 30.4233:3$33 ·;fj6,$US 352 1 56 
5.::43-:25: 03:$7:$4 0 3f,J,42333c333 ,86&55 356 1 103 

~i~43<3(} 03:37:39 () 3G.42.as -!VJ.6SS 356 'l 140 

~)'43';J6 03:37:44 0 30,4236oeG7 ...J1ij.P35 354 14 156 

5:43:40 lI3:37:49 0 30424 -1)t};685 14 H2 
.5:43;4-5 03:.11:54 
5:4350 03:37;59 

{} 

(} 
:~OA245 

304251&&61 
'B66iH'i 
-8SJHJ5 

3:6 
:iW 

.25: 
40 

1$4 
2(14· 

tiAJ;:55 03:3,13:04 
5AA:OO O;:L38;09 
6;44;05 0:3:38:14 
5:44''\0 03:38:19 
S:44:Ei 1J:t3ft24 

it 3:0,42633333 ~66G·aet66I.rt 

n 30,4218'3333 ,·86,6a533a3,~~ 

(I 30 429833::t:1 ,&6S8-55 
I) sn.431; -$6.61$$(';0667 
I) 30.43433333 ,86685a:3;;t:}:~ 

.351 
3f}fQ 
3fill 
355 
358 

57 
74 

89 
101 
10E} 

23$ 
2fr4 
;2'7& 
.:i:()O 
315 

5-:l'$4:2Q. i);:!:3tl;2, 
5:44:25 03.~a:34 

5:44:30 03:3B'39 

0 
0 
0 

304:;\7 
'!;(J'¢·:1fl:iir:!a3 
30Allt 11Ri{i7 

~1:Hl /)/3566&57' 
8£.f>SMl:J:JZ3 

,8"6.£t83 

10 
28 
4& 

iDS 
toe 
ltJ.5 

::150 
.4 t2 
44".~ 

6:44'35 03:38:44 Q 30,447.;5 -fjj~ B&C-B6S151 68 t06 4!H 
5:44:40 03:313:49 0 30.44-3,333~1:~ ,S-5.G1il 74 tf)4 552 
544:45 03:38:f>4 
ti:44:W 03:3t1;5Sl 

0 
0 

SD44'3833:n 
3;OA44155&7 

·!'i,e615i6Di31 
-86..f>72fJ 

79 
Hf} 

W5 
,01 

62:5 
ea·;;; 

5:44:55 0:3:38:04 (} ~D.4443:)~~;3~~ ~fl£Jl6_95 311 .. 10 720 
5:45;00 OS::}$i:09 {1 ;l0.444 ·He,tWOS 107 112 752 
5A5:05 03:38:14 j} 2,OA4263333 -88.6iBB3333 124 112 7"'7£ 

$:45:10 

5:45:15 
03'39:19 
M:3~:24 

{i 

[) 
::i(l.441 

,30 A;JS,B3:J43 
,890UH5tSEl61

,aD,as 
14Q 
156 

114 
1 15 

/'92
Me) 

5:.45.';20 03:3£t29 
5:45:25 03'38::34 

0 
f) 

3t1-4;16'16661 
:)04315 

·8(lH5ti1600? 
,$£58B.:}1:'1.3 

1B8 
1115 

1Hi 
i i6 

U04 
796 

AA-2,5
 



)
 

o ;H}J.~;JO~r3.J~ks 
733

5;4£i;35 D3>3a~J~·<t o 30:.428
 
S:<'lS-:4{} trt·;3·0=A9 \')
 

5:_:45·::45 (l3-;'3~;:54
 ·t$f?i.6.5lt·1;~3C;o"l 

±iAS:5D 03;:,,9:59 o ·:~0,A·~ Ei6f.,.BB? -:SG .t.1"tjv'$
 
S';4575H n~I;4{l:.:{},l ~} ·~M) ..4166\:;$g7 -SfLS.5·9&56trt
 
5·;4{tt~n 03:;,4=lt09 {} ~{OA·13,a;.33·3 ·f3e;66
 
5<,4ik(H~ lJ::J:4.(tj"4· o 30:411 '''-0a)S8{}H366-T
 

.S:4,fk1 D ·O:3:4{)~ 19
 .f} 30..40$ ,.ga J~j(1,{)~tf):1:Yl 

5;.4.ik 1.5 O~~:40~~+ 
. 5:~4:fk4~:i' 03i40~Z11 
5:':45;2:5 {:\3:40~:34
 

5;:45:..10 ~n3A·tt$9: i) ~jl}:3~JfH~3Sj;Z ····as:6fH)5
 
5:4)3:35 ;Y.k40:44 t) 30-,3S4"l66$1 .-.rM~ ,e€~-oa,3-3.3;3
 

.",g6Lt560S 
-S5J3tR}5I) 

?5.2·
&~:46":40 {Kt4D.:-4S o 8n.·3fttB~1':t3:.3 ~tG.:5B:216tf::~r1 

G~2a
6::45.~45 Q:~<'4(1;i)li fJ .3iJ·~39Q~ ·{1fJ>.6~'46d~q~J 

5£4
S:4{):OO 03AiJ'5·g !J 30.3~~-O:B66B7· .~$eL${:tl'5 

I] 30.:39·1B:~-3,3a ",BS~:br
 

5:4:t;0{j 03:41 :fi9 o ~.fi).29.3i36!5B7· ·:"gil)~-1'1i i#ti(){ 31/
 
S;47;[)5 03:4-1 :14 i] :J(},~~ge;}3~6a7 ··,·i116.)31'43saS3 3.:1:5-'
 

iN5:5ti 03041:04 

;ilk;
5~47':1n O:'{;4·1·:l9 I]- ~1Q-.·;1:975 ..85,;67-5:6 31Ei 

Zis-e
5:47;'15 ()3:41:24 () 3.t}.~i9Bf$ ,,$fLtr7Ba€:!$.6.1 31{i 

t~t~
5:4-7.:1D 03:4 'l.t.2i) () ·3:0,401~{~:Z3;j ·~~~5~B_~~66B? 32-: 

4~}
5A7:2S CJ3:4t.:34 o '. 30;:-40=3:'16&67 .. -~~G)~i1:2 

'. 
a;~3 

4,{H;
·t.<41::,~D (LJ,~4 t~jH. f) ;tn>,~r#~ w85.6E2a3:33'3 j4B· 

!;{fB
;5: :_.4"7 ~;15' ~i:B.;;4<L44 : t1 .30~4a~3~~33 -$t) ,6a:&1066? iH}1 

512 
5A7~4Q tXt;4:tAB {) ·30.4a$-3333:3 ~et~J3~9S·f) J'5$: 

5;l'8
5;47:45 {H:4 LcJ"! '0 . ;)0 :'4-n~-566e-7 -~nl.fJ5'S5 

51:.2
tL4't;SO E!3:4t:59 0. $~t41 '1 ",B6,.f.H~3Ge6:t}·7 

·5t2
(;:47;55 OJ:4Z;{J4 o 30,4 ;12l6i.3Ef:l ...~16 .ae3e6667 

&?4.
t%::4,S:~)t) 03:41; :QS o 30·.4·'1 :J3:l333- ~$t)Jre~(1~lG$r 

"532:
5~48,~n5 ;Oj~42:;-14 D -~O)t 1A',$ .~3:e~i3e38~~3g3 9:66· 

54-4.
$:4a-xja 03~42:~:-1.~~ o 30.41 ,£;--5 ~~+fi: ..fi33aSJ~33 ~~B4 

;~~$ 
Et4e~jS: OJ>4~~24 o 3(f,41$(\CfJu(<-85:6;84 

580
2L48;20 Q3A1:2£i a 3d,41; 7Et33.:3'3'· ·,f.k1~,f~e4~las53 

Mia0" 3GA:l9 -m)"ij,f~4S~'~4·e~Z5 03:~42::-34 424o· dtJ,.4.2 ~t16,:&S4t1£it1B75~48~30 .o3::42·~·:1f) 
356·n J,P~4206lS:3G7 ,,·s~~~itU4$5·.:.4it35 C13~42::44 2ea-ae~~i'&400067 35:5-.5::4tt40 G3~4;Q.:4t! 0: 220A16,Bt46e8G7 ~~!.i2:; ~4'8:;4.-5· O~i.~42:$4 () 
16·a:· 

5,;:4e:{~t1 C:t42~·~·9 (} 3:i:t4225 -86,i;1Mati$zj 
1~t8

B:4B:55 nJ;4;}~04 n 30: 422.g3.:~33 M~~6~ae432i333
 

.5·)4·9·~Of) qS-:4:3;.08 {} ;:}.Cf.42:t:16E£i7 ...glS..Bas
 
o 1!tt423$ .,;,eG.•.i3;SS5:.?S:05 D3:43:1'{ 

.5~413:·"tD b:3~,4:$:. tfj -0 ;JOA£Sfiaj~1J -!3f>J&J.3"
 
{}
 

$6.~B6,~eB55:4Bi:~t2. O:3'~44~O'1 o 3,OAi:4333·:J3 
92·~a6:6851tjK~e,7!k4'fJ:.t11 03~44:tt8 D ~lO <4·24333:3.3 

1.,3.2·
t) 3G~4Z!~A)6~$'1 -SiS .coBS 16'66.,. 5:$0;02 03;44;1 i 1D6D 30.. ~~~7 ~se,Ze5~;tk~3:l5:$0:.07 05:44:16 252j i\O.}i:t&5. ",B'13"j:iE555:6(l;l? O:N4;2'i 296 

5:$O;1703A4 :2(;], Cl 30,43'0:313333 -~&Sjjg56ceB7 357 
352 

6~~O~22 03:44:31 3tj.Ai.325 «$6,$C55 
404

5}j(J:27 D~~44:sS 3Q..~~5· _!11>£B4ih'YDS? 
456

$~:SO;32 0:3"-:44;-41 >::} ;J{;,436165f>7 -...a6J~82S4}G67 
4$3~&8.e8nl&6675~SO;·s7 03~il4;:4B. (t 3I),43~1£6'0[ 
520 

5~50~42 Q,J;)t4:51 3-0.437"fS ,.·a5.:67711;3333

5~5a:~}7 03.:44~-5fi·· 2{\4.37 -...86J374-J3333
5;':50;·52 03:$5:01 :+1);436 ..J15.ffrlS 11 t
 

BSB< 
5'50:$7 0:i;4!5;{l6· {} 3-0..4S4S,B£i?? 'B6£6M3:~3j. 

740
S-:5't:01 Q3,;45~1~ {} 3:0.,43253333· ·Bo.6865 

760
5:,$.', :or O:i":.45~·t 6 :1) .:}OA·305. -,s6 J3$400667 

7&4O:J0A2f\ ~ei3'J5Sa55:51: 12" 0-3:45:-21 TfJ,O
.$:·51 ~ 17 d~t45~~t~ o 30.425rf)b67 -$6002033-33 

783 
5::5"1-:Z~ C<t4S:3~ D :}OA2Z5 ,,86 ;66?6.6f367 

7ft!
5;51 :'21 03:41';i::;JS o. 3(;.4l9666~7 AI5:,\3i325 

AA-2.6 



5~':,:~ '1';32 tr:"4:~L41 

5::51~:f/ 03:45.:46· 

) 304- l6g33~1~, 

n 30.414 
..£6.6625 

·~BH /u>:ttit;66! 
~B2 

'1:83 
120 
120 

7t:,4 
',>J:.I)
rot' 

5'.:5 i :42 (:l8A1~:Sl fJ :lGAl 11fStJ61 ·'·B6J~B2a3:3~1ia \82 121 776 
5~51 :47 03;4:$~5e· Q ~iQ .. 4.086 .J,jlB:6a.3 \81 121 TGO 
5~.51 :52 D8:4£:01 (; :JD.4D566&C7 ~5C.{$63 HJ(} en 150 

5":51 51 o-:~ :4ti:Oh 0 30,.4-O~·.ir~1~ai·~ "fHl,£63 0'9 t2" 7Cr2 

0;52:0.2 03:4!.j:'1 1 
5 :~i;~{l'l 03;46: It 
5-:-52: 12 \13:46';\1 
5:'fi.?;1'! ·:1aA-6~26 

G 304 
," :JD3971k}t}6!v 
iJ 30,$94·5 

Q 3(13$23.;:13:;)3 

-H·6,.6·62:e:t333 
~&6...G52S3;33a 
-$6-1)1:\31\$667 
436 Bi)4tWG67 

l'l8
181 
i1ft" 
?2J 

t;20 
; 1B·.14, 
1Hi 

752 
764 
780 
780 

s,.t:'·~_h"~> 03:4$:31.,-;,..t...,,;"',~ D ::5{1390e3;'~33 -i)(\.6671GSG7 249 11 1 74-0 

5:'52.:21 n:1:46:S6 0 303&(,)33333 ,B667iJt6~)~1 270 1if; 67f> 

.5~52:32 03:46:41 D 30.J.H0833Z3 -$6.&7316667 2&8 1'19 524 

!;;;02:31 D:J:4646 [) 30,392 ·se,G761tJ()e,7 3()2 1i9 5;96 

5:5242 03'46;$1 D 30.39365867 "SfJ.67ae6657 ::~15 11 "I 572 
5:52:47 -ti3Ati:$6 0 30.395aaS33 'B6A\8Ci666$1 321 11 t MB 
,5:-52·:52. 03A1:G1 
5:52:5'1' 03:47:G6 

D 303HH 
() 30AOO 'I 6667 

-J..}(j..681 Bsa33 
~96.f)82e8(}l.)7 

339 
:~47 

100 
9". ., 

~r~B 

592 
5:5;1'<12 03A7,1 1 
5:53:07 0341',15 

(j :10.4:1.1216667 
0 30.44:14 

,{l8)$8J.15f5&1 
-,%;68333333 

352 
35-7 

84 
79 

612 
1')04 

.:) :'5-3·; 12 03:47:21 
553 17 03Ai':ZG 

0 :,to.4D56;:tS;33 
Q 30A$75 

·1'}f.L68J3$310 
,:86,p835 

3:t:tS' 
35$ 

73 
64 

584
54it 

553'22 0347:31 
5:S:J.~2! 03:47:3£ 

Q 30,40883333 
Q 3U,41l'l15f'iS7 

-'!.Y.l.B83S 
·PAlBa:l5 

2 
j 

50 
52 

51B 
SOB 

tL&1:32 1]3;47:41 (} .jI)..4-1 1J33::1:1 ·lUL&S3S, :3-&1 51 £10-8 
.\l;5:},37 034'7A6 
S~53~42 03:41:51 

() 30.4t25 
{) ,~o A ~ 38.:JS3:~ 

-8B.$836£667 
4168&38333,;1 

352 
34E 

:7..1 
.£:5 

4% 
512 

S:S$;47 03:47:58 
5;:53,:52 C3:4B:01 
5:53:57 C34$.tl6 

6 300415 
[) ;;;0,41616667 
() 3041733333 

-8GJW04 t('J6B7 
~a6a845 

-80,of.l4E6667 

:1413 
3.50 
357 

:54 
f'r,{} 

44 

540 
MO 
4t12 

5:54:02 {1:t48J 1 
5:54:07 IXl4t\.J6 

0 30A1&3il;J3S 
{) 30419 

"86,1554666$7 
-Bo,iSMS 

J 
4 

38 
at 

440 
3a6 

5:54:1:2 D3:48:21 0 :W,41 9833.3:3 ""86,.6.84$ 1 27 344. 

5:54:17 0:3:48;26 0 30.420333.::.t~~ ,,86,,6845 357 25 300 
5.:.54.;2~ 03:413:31 0 110.421 -8~l6'a40 :;:55 ~);; 

k;:,<J 264 

5.54;21 03·:48.3& 
0:$4:32 03;48:41 

(l 30-4215 
0 ;:),{}42JS3::;i!;3 

.~ae.6B4666$7 

-BilGM66681 
3fi4 
342 

:21 
lei 

218 
:8$ 

5'f:'14:37 03:4£14& 
0:$4:42 034fk$1 

(I 3-0·.422343:)-3 
0 S(L4225 

.·OO~664a33:5$ 
~85,.()84S33a:1 

34·9 
;)4H 

14 
t2 

16ft 
13e 

5:5J.;.f7 03<48:56 () SD422e:t::t33 «86.. £B:5 35:2 1Q "04 
5:f;452 01htf,J'01 () SOA2iJ "B€dS8S 3S.1 8, Sf! 

?:$4:5'7 03<49:D6 () :10,42310067 -8688-5 Jf";:) 4 6'4 

5:55:02 O;JAf;U 1 {} 3D .-42:13.3:]33: ,a66e5 35D :~> 

'" 4f1 
{) 

S:h1 H) (la;5t:~9 

5:57,VS {Kl;51:24 
5:57:20 03:S"2S 

(1 ::~()A233333:a 
0 30·4.;;*6(J67 
0 30424333:3:1 

·ao.ass 
"aB.6e~, 

-$('L6fl:5 

35~ 

354 
351 

5 
20 
J6 

se 
t2. 
&r2 

5;'57".-:2::'; 03:51;34 P jOA2S33.3.;t:.l ~86·:66.5.1 Qa.{} '1 J"";~. v ..... .5.3 120 

5:57:$0 03;o'L3f1 
6:57;35 03::51:44 

0 :30,42,5&>60.61 
0 3dA.2i\33;!;::rs 

-86.S&533;:t33 
-iJ(~,ml;5'5 

354 
355 

56 
l6 

1'''''~w 

,m; 
5:5740 03ti1'49 0 3CA301G6wr tl>SBB566$$i' 366 tV~ 

l.;Cl,-," 260 
5:57:45 03::')1:54 0 30:432·' 6~)$,1' ·BfJ.68583333 358 39 351 
$:51:60 03::51:59 t1 :Ul,434.33·3.s3 -lJ,tJ·.68MJ333 5 93 4;)0 

5~57::5-5 (l:1'5:2:U4 
5:5Bi}{) 0352,08 
5:f41:tlli 03:52: 14 
5:58:10 03:52 10 

0 304345 
Q 3DA3833:n3 
n JfjA4 
0 30-440&33;$3 

'8iL6853333:'$ 
-ee.6M 

<86,;382 i fiBer 
-86,en"6&657 

:n 
;li, 
fiB 
76 

95 
nt] 
tJ7 
98 

478 
52$ 
sab 
i532 

5:n.e:t~, 0.;);·5224 (} JO,44116667 ·&1.\,677 WC~ 10'1 63-2 

5:5E:20 OJ·;52;29 
5:5825 (.tt.;·,52:<l4 
!L5>6:3ti (n~52:3$ 

(: 30. 44OB2i,:-n:i 
{) :1044 
I) 30043&561567 

-iie.'(1f\ia333~ 
-86 £17 i 1l3a;;i3 

-$1U5695 

104 
11'? 
128 

102 
l()J 

1(\;} 

f,i40 

67:2 
OV.4 

S':'58:3$. O·a~$2~44 

5:5Ci:48 o.:152.AS 
() 30431 
0 304.sS16Sil7 

-65.1$675 
-il6iH.156El6B7 

lEB 
14J 

'105 
10e 

732 
""1..~ ~ 

l""~ 

!i:5B:.A5 0;;'52;04 
5:58;50 Q);52:5Q 
5,:58:6:5 Q;3~S3:G4 

0 304.3:2833:J3 
0 30.43n::n:t;t3 
0 3.0..42·733~33 

,3B,6f;43:'l333 
,86,6635 

·$fi!3.G31S$£)l 

1.59 
t70 
no 

111} 
1to 
112 

7[~ 

7S6 
..,t::.? 

AA-2.7 



-'" 
) 

,,/ 

O::;k5a~O~) 
't40 

OJ.:53:·~4 

5.;5H~ '1 0 o:t·n~: 19 
5;SB:: 15 o;:j.:-5:·:t2.lj· 
5".;$9:20 (}3::53~2~9 

5;5:~:~:;5 ();!l>53:24 
iE5Sf.;·$11 tlj)is:3;J 
5~Sa.~2j'5 Oa:5~t44 
,5.;:5;{1:;40 (}j£}3·:.-:1·5~ 

~5.~5:~;·4G G~{::5;<t54 

5~5fk 50 03:~'53:59 

5:.$:$:"55 03L54:04· 
~:OO~Qt1 03:-:'54~O~) 
tttV~d)5 OJ;:S4~'~4 

ff :('i~~~; Jt) (J;r.;:e·4 ~ i f1 
iJ·;OC't1.q O~~54:24 
fi~OO.:2iJ {}:t~5~t:2~ 

G 30,.4 ~g-n$33j 
{} 3:[L41l::::3:3;33 
{t ~!<O.414{j6:eG"l 
o ::\Cc4 ~2-1€:t).tl7 

{} 3{}..4095 
~} ~10.407 

0:1,Q,.4iJ433S::K~ 

o :<M)J{OlS33S$ 
{} :~O. ~)~)0i&e~61 

D jn.;~96S 
o .30,3~3~3S33j3 

V 3·O,"3~;tl·¢.667 
.0 :'0 ;,:H3B&G657 
() .3q:.3$f.1l:~6t)1 
{)30,3~J:36S861 

.-56,61$·35 
~~~~ 6e·:;.3:}:3~sa 
""'8fi...e~3:S3a3-::T3 

····$8~8tj;:;;$333·3 

NSG.6&3HB8f57 
..t18 ;6$~H~6Da't 

"'"e8::6US668t5:~l 
...88".66:$5 

~~J6J~l6$1:f:~.6.q"t 
---BeL 66$~~):J3.~~ 

~·tL86::iS 
"~SQ:.t1(t$oS~~6el 

",e~tt5f1'3C6Ga7 

»88.66S8:}3tiJ 
·~t3$.6.S:,:~S~30:'~3 l7.'O 

113 
.. 1:'. 
111 
11'1 
11'1 
110 
'I i 1 
112 
113 
in 
11.3 
HZ 
111 
1H5 
1n4 

744 

732 

£iJ).{):2S 03;:.$4 ~;j4. ;i 30<;8;1;1$$3,1 ~$et683'166'f2~7 

$,:0.0:;)0 >:;;.1i~$4;:)fJ 

5;00:35 C<J54:44 
~1<.o-o;4:j OJ;,~$4: 4$l 

o :;;O.37d8B567 
o 30 :3'1\$1:$65} 

30.3785 

·~a& ,a·f$3l5~i$~1 

y.8ELaS3666·e~.7 
-8fJ,68;lotl(1i(,{ 

B~'btu~5 
ft~Qtk5tl 

{}J;54~54 
O~Le4~5}1 

30 :$7'C~a03~13 

30:;Jq$G661 
o 
() 

·~6p, 65.6165-67 
-.a~T.~H}'B ~ 6€i"GZ 7.20 

&~OD:5.5 :03r55.:0"4· o 30:367 <v8(};67D86.6-~7 

tHH;()(} 03.;5£;;09 
S;Ol;0~ 03:$5:14 

~flS65r~3ti!t:3 
.3035{}.e6~B:r 

Q 

() 

.-1;l6,6t~,p 

,,8.6;6::;:65 
254 
2715 

tt:O·t~;lq 03·~.55::'9 (I <3et,.:.H1~*3~l3,;~~,~t ,~'1$ ..6-JS333~~3 

/]:Dt;15 0:3::'15;24 I) .3C1~:1£Mi .<'"8~l,tH1106;;;r)7 

o:Q:L20 ~·:t-55~;29 (j ZilS-r{ll6667 ·88;60333.323 
t~:O 1;25 OY.55:34. 
5,:01;;3Q 02r55:3tr 
a:ci1;SS D3:55A4 
S;():\:40 O;':50:4S 
5:0L4503:S5:ft4 
f.~:O i ;50 D3;5$:s@ 

30.·31':1&6t;67 
30,.376311333 
3(Lart!·~ 66f17 

o 
o 
I) 
D 3f.t3&1 
IJ SO..3·tl;;lSsz''J3 
1) .3G~{80;j6e$( 

:·:~ff,Qe4 t6iUft 
·oo.,{fa~83SS3 

·",&,L£3310@7 
·$fl;$I}(1[s.33$::'1 

353 
J 
n 
'7, 
5 

1:22 

ikDt:55 OS;5G:(}4' 
o~Ci2~OO 03<5..S';OG 3~l3g2.166t11 

. 0 :30:3S1;,g 

o 
~~>6:a20{ioo7 
~L)&,:Qfj26ch$7 

6:()Z:O·$ 03;$0:14 
E:02t~1G OS:5G;iS' 
(k02:i$ 03:66 24 
ik(t2.;20 ·oj;;~5$;Z~ 
p~a2:25 -o3~55~34 ·;j(i.4Q41 &&$1

30.39iN:133~~ 

"3(1:.39133.333 
4-0.3£+9rjrat):H1 

Z{f,40Z 

(J 
I) 
() 

o 
o 

R${Lf~$2il~:~;J3 
~,,£S,6l3333303 
~~ttG341 q:tiCl 
·,,;~~,GB4g.?·jt):~ 

".sa-iH35-5 
S~02::j.~:) 0::;,;56 ;3f1i 
5:02:35 otl:56A4 
5:02.:4(1 Q3:58:4f.1 
S:02:4$ 03:56::}4 
B:02:;J{) 03:50:.$9 
l):aZ:5? 03:57:,04 
6:da:o{) O.J;57:f).\:1. 
6:03:{lS 03:57:14 
c:a:uo 03:67:19 ~.4t1 

:H}AO€l166f,iJ' 
J(L:t.-03iof.167 

30,41 
3{}.411ti66;§;l 

o 
{J 
o 
(l 

(J .3f.L413'166.67 
o :;0A1433$:13 
ij 

(J 3Q.. ,a -1 t~3..33S$ 

G 

<-,SSli8f5 
-136,MBo 

',OOJJE{j8-~Z;Z4 
~86 .. 08116&6Y 

",Bt1'.50.ttti 
~ikll$_e1? 

~85 ..6a7rj5a67 
-8~tak11~~B? 

353 

2-4

248. 

se~·· 

~,44 

452 
420 

13:03:15 IJe:tfr1:24 (J 30;4175 ~ffa,~ale03"'3;~ 

&:03:20 03:51:29 Ci 30,4 'l7{t;J~;:;~ .fYtG3783333 

B:OJ:25 O:t57;34 {} 3tt~-181a&1."7 -SfUS$7S$q30 
tbaS'3D 03':$7:30 I;} 3(};4135 ~·e6.;6e8 

6:03:35 0:,k%7A4 
5:03:4Q O~t51;;;9 

o ",OA 1aG6E,S7 
OSOA18&5w7 

~:$f;. 6f·j3 
·-¥@·5,<az:i$ 

6;OS:45 03';57;54
6:0;'}:00 03:·57:59 
5:03:55 03:::>8:04 
8:0'4;00 O;;UiS:OSi 
6:C4:0S ~1;1:i).."J;M 

6:04:1'0 03:56:19 

() 3QA1$$6{lSJ 
Q ",0,4186$687 
o jO.41B6SoPl 
() 30>41 $.'3..1;;33 
(I 30A1SB3333 
Q .1<.,":1,4 1~3:333 

..&£.083 
",,1il,ses 
-ai}J;:B~ 

-i:.<iH,iSS 
-~B,5f)n 

,,·e£J3BfJ 

337 
:~,1 ,5 
2fiB 
zia 

t;i:C4:i5 Q3:Ql;24 
6:M:2U 03:&3:28 
a~c~t:2,5 (l::3~.55:.34 

Q :lOA 1BS3$30 
() 30418&Mti7 
(} 30.4 UR>BfiB7 

·S6JY$S 
·i3&}38S 
.S!,;;C£Hl 

243 
2M 
155 

C4 

AA-2.8 



)
 

6:04:JD: O~~.:5<B :HH (} ;}{} &,~8666f;1 ··fVi.:Gh~J ~2 1 68 

8:04::;'::~ 03:5iL44 (} 30.4156'6fH37 ·fMLGS8 TS ~-:I 

~ 12 
fi.:04-:4:Q O:t.5-a~.49 G .:i;f).4 ~ti(it}S6" <··e.~,G£HJ 31 3· 72 
6:(}4·:.45 03::5-&:54 D ,,(>418ilG&67 ~i3.68B J5iJ 'l2 

6·.(,~'5o. (}a;Si:L59 ;) ;~6.41HciS667 AH6~6i1E :lS4 (;4· 

6;{)4·:5~i G:J;'g~1::{)4 0 30.. 4'1MH667 ·fjKSSe ::Je5 56 

{J~-o5~O(j G1}%};(JlfJ f) 30 .41fla~~3J~} -;BG,M,B ::t49 J; {,t 

D 
1;;06;02 o.taO:l1 0 30 41i;;83333 -86.656 3S? 3 :~2 

fk06:07 ()4:00HJ 
H::06:1;~' ()4:00:21 

0 
(I 

30A t91tSG57 
;10A 1983333 

·S66iHI 
·fSB881$f,Hit 

~~5t1 

356 
18 
42 

64
'<t •.,.,..
to 

6:06:rl 04:lJO:26 0 3{)4Zf ·86-6881 W6!~7 356 6{$ Z<;-'~ 
lJ\~' 

Et06~22 Q4:(vi);31 n 30-4.228333.3 -B66M:}3S33 356 g~1.! sa 
5:;08-;27 04:0fk~J($ 0 :,()424S:1;~a3 ~,t;S85 3·~.Ri ~13 

'It')'>)
"A".,l.,.:

~1:Q{}:32 04:00:41 {} .;m.4271f:H167 ·S6fjlJ&3iB667 3SS 99 i:l2 
6:00;37 04:f]OA6 
0:06:41 04,,00:51 

.t~ v 
{} 

404295 ~8Et.6S8.B3aJ3 
30..4S1£13333 ·jj666~1 

?I"#0"')'1 
356 

i(l;;} 

104 
;t1tJ 
244 

B:00:47 fM.:blUi6 l) :10 41M;33333 .86:6S£i33X:J;} :lSi} 1(~1 2.1"6 
\)':tl6;52 <:4:01;01 0 30A3&5330;:l -&6)5895 35B 105 328 
i).:()ti:57 04:(lL06 0 30439W6B7 ·"86,.(I:£H~G6(i£? ~5! 104 4-08 
fkOI;O? 04:1'11 ;1 1 (J 30,44t&66&7 <,Sl/;;),aS8Kl;t;:3 3.58 104 4~A 

,'HJ'J:07 04;OUI1 0 30444 ·85.6898333.3 357 106 Eio8 
5:(17.:1.2- [)4:O1;21 0 30,4465 -{~B.e9 S51 iDl 1$51 
&07:17 ()4:C!1 :2fi Q SO.44·S ·Stl,6901i3'HG7 35@ Wi 7()G 

tHJ7:22 04;01 ;3'1 (: 30A,515 ·,9B,6QOS '35-5 107 740 
&:0727 04:01 :36 0 30.454 "'BB ._6OC~6.tHJr ~.~l;':; 

~> ••"'-...l 106 160 
~t{rr:32 04:01 :.:<:1, 1 (J 30A5tJ$ ·$13J391 J!~ 1(!r4 764 

t1:0731 o.t01A5 I; "3{),4SM3333 -8iSJi&.133J33 353 103 164 
6:C<7~42' Cl~t:{)"t ~51 () 30461 t&t~6J ·S6:.091B06G( :t53 1{}3 7~':ir~. 

ij~(~<l:47 f.14:0'L56 (; 30A63.£43n67 ·ae.692 :153 105 1f;& 

6:fj7~'5.2 04:02:01 0 30466 ·8tl,OSZ3:J:133 :lSI) 1(YI TElA 
e~:fJ7;ff! 04:02:00 D 30AuS!> .sa,BB216567 t 1 107 '/-9$ 

8:08:02 
1):(;lij'07 

£:.oa:l;;~ 

{)4 :():~~ 11 
l'l4:02:16 
04:(12::21 

f) 

() 
(i 

;IO.4}'i. 
3QA7;~ 

3U4746666? 

,8fL59 ~ :J·:J,.sa,~ 

·ae.e80BJ333 
<$.B876i)OOi' 

'2(; 
40 
60 

107 
108 
101 

S,lj4 

BtL 
S40 

(\:()<i;:l7 04:fr2:26 0 JOA75833S3 ..f!J.,Jj$516007 69 107 EM 
8:.0-:8:22 .0-4 Jt2:.S t Ci 3i}A1£5 ··SiL5623:tS33 au t08 Ha4 
B:OE:27 04:D2:H£ (} :}OA76566S7 -1'..o,d795 93 W0 804 

G:(te:32 04:02:4t !J 30416100fi7 ·OO)~16MtiG7 W? 106 :;iOI} 

6;0·8;,3'7 04:ttlAt! (} 30AIt"43333 ·~mJ,W4 'Ilf) 10(. $-92 
t;;!}S:42 04:112:51 
6:D8:47 04;OZ:f,>o 
5:1)B52 ~)::;-(J3':{11 

(J 

1) 

" !v,( 

JQA73SJ;333 
.10A72 

~~0.46~a3333 

-ilit67183333 
..88.i.16983Z~n 

·B6,i}i;,f!1666? 

132 
1401 
l k (},) .... 

HiT 
lOB 
10e 

88B 
8.f,13 
,1:1;98 

er>8:$7 04:0$06 
PoOOJ:)Z ti4:03:11 
509:07 ;:'111:0:3:16 

i) 3CiAS75 
() 30.46-5 
Q s{),44>'(66661 

-IKL65716e.67 
~%,&ef):!3:t~t3 

.$&.fiB566M11 

If; j 

1M 
m8 

108 
108· 
10e 

B:B:2 
et?o 
8.9.2 

5:09;12 (14.:03:2t 
B:O~W17 D4J}3:26 
(5:.09:'22 04.,:03-:-31 
6:0927 04<03;,se, 

() ,QApO~6567 

(} 3-(}.,;:te~1€iEi6€7 

G ,3C,4-5533-:{$$ 
G r~O..453 

·.e.el}('o1 ij6&1 
·S6,f}$.45 

..£6J164 
,S{{,fjgSS 

HS? 
161.1 
~6g 

1'/0 

'107 
ltts 
t04 
t03 

BB8 
SiN 
&78 
1'\76 

o:-(0·.};-:.:t2 04::~:),3:A ~ (~ 3CA5(l(l$H£7 ,"gE,HG3 171 101 errs 
H:t}fi:·37 04:03:4B 
6:09:4'~~ n4:C3~'5'~ 

{) 

G 
3D .44833333 

$QA46 
.btG.662?...$667 
·A:;6J:;62:~::j3J 

172 
174· 

H)\) 

94 
:BeG 
Ht14 

6:0:1:47 (;4:03:56 
i):1)9:52 (AA)4~01 

B:{)9:!.;'? 04:04;06 

/'..
\.; 

('. 
~.; 

0 

30,4416:&.167 
:10.44\ :.121333 

304:m 

·-88,662 
-iiB ,86 t1l3S33 

·81.)661 5 

17J 
1l~) 

'ens 

1(K1 

102 
1{}r~ 

S7Z 
,fleo 
848 

{UO:Q2 t~J)4;1 1 () 304365 '<'H~Lf)61:~r~~Sg 178 104 644 

fidO:07 ()4;04"kJ 0 304:)<05(;,,/ ..$!U>B1 16f07 HI 1fi4 fAi] 

S:Hl;12 04:0421 f'., ;30A31666m -Jl(>.&61 16fW7 ~78- 105 &52 
is:Hl:H 04:0426 I) :JG.42fJ16667 -1:%;,6<£$1 1111 105 (152 
B:,CL22 
6:10:27 

04:04:·3'1 
04:04:38 

C 3(?.4268-3333 
a :ttl4 ;?4;J:1333 

-8S£51 
-411ii.£;61 

~7f:~ 

1ttr 
Wo 
t04 

e.60 
880 

1$1(1:32 ()4:04A1 
f.J":1 Q:,J1 04:04··~46 

,:) 

() 
30 4211:'!33Z:1 

30·.419S 
-B666·0.fi333S 
··88G64}n:J333 

17~~ 

7U 
103 
103 

90G 
928 

6-: HI:42 G4:04J;1 ,OJ ~~O.41?1B:661 -(l666006667 17'1:1 10: 8f,2 

6:.11147 (;464:$6 l) 30.4i4'~:lZS3 86 66tJilB$fJ't 1 ":I,>"
: t!1 lQI 9!H) 

AA-2.9 



./ 
) 

H;"1.2 

6:~jD·:sr G4:.1j6::CG 
=H~·t 1':02 t~;D5:1 i D .~;~(L4trrS333·3 

--B.o<oq·O-$qHij7 
--:-$6.f$f]:0833:33 

+{Q4f~ 

1064 

13:1 l:O~'.>· {;4:05;1'~J 

6~ 1~: 12 04~(jt;.;;? i 
(; ;3.Q.. :4D56S6¢"7 
o 3ij.4n33;!s~J 

"S6-jJai)S~}:J:;~-~; 

",S~3~Q6ljaz.a3:3 

10~::4 

1G40 

6:11~17 Q4~OS.~26 (] :3{}..:4D~ lBt}{j[ ... S£·:Eifj(}:az~ 33:~ 

d:11·:2:2 Q4:05:a'1 
6; '1 '1 :.27 04 :=05:<,6

. '6:: 1'1 ':.32. C4;.:05:.:4 :1 

~r1·.t ~3.7 Cu4·;:06:·~;6· 

o ·~{).398aB.3::~t] 

(} ~O ..0t6a£~$i3t 
{& 3:0.:E948}~3,3:J 
o S30,2a3B333:~{ 

-8fL t16;1£t~~3j3 

,,(~e.)SGi lS6f:F7 
~,w._:662=e 

-seL6S4Biaas 
2.27 

&:HA2 
f111 :41 
6:'11 :5~! 

j}4:65:fd 
04;0$;:50 
04:\Jtd.:Oi 

o;,rt:ttl1BB667 
a 00;:3;[,3$"6667' 
o 3C<,;3938.3:3~~~ 

-,a6.6!B-7$ 
~,il5, trl-'O'l G%fJ~'r' 

~S6 ..fi·72e:3~3$ 2-15' 

1(H} 

6: 1157 04.:C~~;(}tl o 30:394 -$t1:sS{765 
0:12;'02. 
o,~1-z:.o1 

04:;.1)3<11 
(}4·~:oo:·1cr 

S~·$;.t.12 .tMJ)6~2·' 
fi: 12:11 04:0&:26 
5: %4/~;" D4;(J6.;S·1. 
5:11:27 04:06;;J6 
B: 12:?~ 04.~(K~;:4-t 
6: t2::.:1704:0<;'t4lJ 
6-: "12:42 G4':Ofi:51 
6:"12::41' ()4~o6'::r)a 
$:.'!:b52 04:07:01 
6:m:~:r G'4:Ql.:ct. 
(H:a;!. 04:01'::11 
6:13.:01 04:07:15 
.I:'l:1S:12 04;(f7:2t 
\;\:13:'fl 'a4:iJ7~2G 
$;13;.'£2 n4:j)'t:31 

$0.407 
StlA4SlB0t)( 

3GA·O(')686f.;7 
3pAo.2 

·~lO_4D33333S. 

o 80;3o/~B3;rJ3 

fJ 
o 
G 

o. .a{L4dfi~6ael 
o 
(I 

() 

o Sb>3~~~iQ-a6t:rr. 
9 ;~n.3$:5B£6B7 

D 3CI.. 3.9ill~5~~j.. 
!j 3(),$11&t66$7 

o 3~1~4'tU33·S8.;$ 
(l 3{.t4tlS 
G .3;O..~t 12tj~i07. 
{} ;Y.)~4·14 

··&'$.ae4 
"a.;fS;.684~1 (j$67 
,g'B:all4t,~.B57·· 

.,citBB4tuGl$7 

..ee~6e4:16667 

,,:06.677:S-33{}3
·;E6;61iis 

·;sti,e#{j(1~~6;S7 

-86):'315' 
;;.,g8:£32 }.6$1rl 
-.tlitJH}266p~f3.? 

...~fi~~~~q 1.fltl(~1 
-iHHlB35 

«8fJ.,e$5{;$t;i131 
..~(Lp&5£5fJ$1 
····a~~SS~Cj6Q67 
.;~B8.S11.383-a3~l< 

SS9' 
:1::fJ$'. 

3=1"4 
·S.t1~ 
a:;-t 
0~.1 

34·2 

·3:5.l 
$:~~~ 
"1:k.<;l 
¥~.A.. 

.0.72 
-'~"~-ju·.....__ 

720 

aT? 
SO;;}· 
584 
':::;72 
. S5t} 
556. 
5:"5f~ 

fiti2 
fifm 
5i,4 
qB$ 
~5fj4 

G-: t.327 ~t·~:(J·7~J{~ OJO.4:15 ..as..:t'ie4.S-~J.:t33 

6;'"1 3:32· ·OA<O.:r~4 '1 t! }:O;'lifi ~e6,~~$43S~.3 o 
6:1;:;:37 1'{:01:;Hi o ~<?,4te8g.3S,3 ...sa~ge4~33:3:33. 

·rj;1:3~4?· Ct4:D7"rS'"! 
ij~.1S-:47 O~,t07;S$ 

8;13:5;2 ('[4:{).$:01 

;)
[.} 
~:) 

30.4r766oo7 
~~o.:~it e33s2~~ 

~~{}l~~·9 

~ap.ef!4·5· 

~·se.,ea4ti·· 
,~aGJle4!it<B67 

:;;54
357 

6_~1.3<5'7. n4~{~:S:fii3 {) .,341.4t$.f) ,,&6J5B43£667 
6·;14~O~~ 

S:i4:w'l 
.,6.~·14~-t2· ri4·i~~.?t~~ 

n JO,420:16861 
Q JCAZ05 
·0 8ti.A.2:1l6687· 

-1$,6!14BBG07 
,;86,6M33333; 
;-I$(1A1B483333 . 22" 

21 

B~ i 4~ 17 ·()4:08:26 a 39:,4;ZiG6.6s7 '$6ti$4t~}3.;;1S 
6:14;22 Q4;(j:Ev31 G ~(J: ..422 ,i?3ASB4':$:;$:,133 
6:14:27 (J4:(r!a:~"$ o ~M)<.4_~233333 ~85~:6&t:1 

6;1A,'~.32 p4~u.e~'~1 () ;3'OJl~Z$i)5frt -(~6B85 

'6-;14~~7 04·Xj~~:46 OM.422S3334 ..,-85)5.8,5 

u''l4:42¢4:08:~1 Il 30.424 ~OQ,6£q 

{):14:47 04:0$;5$ o qOA231B$67 A36,e.a5 
Q 

Ed621 
$:16:211 
6:15;3t 
6;1SdB 

04:1':};J!) 
04;10:55 
"(J4: 1{)~-\~O 
04.~·1{tv1fJ 

W;JA:;35 
36,;.'-~~~t 

o 30,42333-3:,U: 
o 
a 
{) .$$,6$,$160$7 

v·ser,o$·o· 
..,9tteejo 3St 13 

31 
48 

016:41 i).;·k1-0:50 D ::!,0426:1.p56J ·,S6.63:5.332~13 

44:10:65.6;'1p~4~ o 30.427&333~, -»;j6 -E:W.l~5 

S~H"S=5' 
B:J6:5~) 

~;1t:q:1 

6~ 1"7~(.r3 

iJ:17:H 
1);17:t8 
$;17:21 
S:ti.:26 

.6:n':Z1 
6:"17:36 
6:17-;-41 

04;11 <US 
04:11 :4{j' 
04:11:45 
i}U1:50 

04: 11:(Ji;1 
04~11 :G5 
04:1 UG 
04:11;15 
04dt:20 
04:1t,20 

o 30.444 
o 3GA44.e66Qf 
\1 .:j,H4448S.333 
Q .3il.44$ 

l)3Xl:4:ZSS' ~OO.8g56$q:p7 
o 3(J4:H 5 ·.a..'!L6S5~J333 

o ~OA336000i7 ·Bt.~J3eB 

{1 30435BS331 ·afid.'ae 1&057 
{) $iJ4~IB 1£.-667 -8$.68.$it::68i' 
{) .;3(j,4405 ·66.i58&fi\$667 
o .3Q~,442:S ..stJ~e~140 

~S6·,,6S23.3:-t3-3 

-86.57983333 
..a;.;s:.t)1'81B657 
·55.6741 nos! 

83. 
82 

2t¥.2 
340 
Jan 
428' 
464 
4&:; 
5-20 
552 
55e 
5GZ 

AA-2,10 



111 

)
 

84 10-4S :.~; ? :46 r-l~;. t 
~}:"i /:61 {~4·:·-12.:C{} 

G:47.:66 (;4:12:05 n 3~>,445a31taa ···'&1..666 
6·:'1B:0'1 D4:t2:·10 G JO.A4.o "fr6 :i~(Jj:l3,::r33J ?38 

6-: 1H;:{~~ 04; 1"2: 1fj G 3:1) .4-4:5aS~;fi7 -f1;6 ..B60B33:3:3 
(} 30.445 ···bn..6S.d~ 

6:1it~1U g4~12·.:2z~ {) 30 ..443.6£J$~l1 ~86j35B~3~33:3 

it1B~21 (}4 ~ '12<~O :0· 30A.:tZ.lfiP6'7 ,86Sf.<4SGGi;1 
671 H:26 {f4:.·t2:35 o ::m,44QtBG(;7 -at] J~5333333 

6:. ~e:31 '04:·12.4tl o :m43& ··06-652.~; 

5:-1$:;~~1 {)4~'12,:4S o 30.043566657 ·8(l,6S1B33:n 
6:11:3:41 D4:,1'o0 o 3G..-::!;316B81 ~:8n.6$.t6 

6·;~8-:46 04;12':55 o '30A30C6641 .$#,&5133;1>3;3 
6~~B:S::1 04:1:t00 {'A1G511059/ 
6.: 1S:S{; 04,1 :;05 o .30 ..425;'1:1333 {~6 .r:3-511 {i(it$f'> 1fl 

eLH):{) 1 04:l;1: 10 () ;:-~O,422i}il<307 -0665116867 '12· 
1Q·S 

G:HUt G4:1a::;.>O o N86.6-5.1·H1667 
G: t£tOf~ Q4;~ i j;, 5 (} 30A2 '868511t'i('l67 

105 
t~~.1ft.:..15 G<4, t3'.:26· o ,:tQ.4 1M!36$7 -86,65116667 10a 

1;'''';'ft t£L2" {'J4:: 1,J:::~(1 (\ 3041213:$333 ,8B,(i5 t 3:13:33 
,Ottkl ~l:26 04: 1:U5 n 30.410333J.3 -8{f.fiS·133333 

13:·19,:3-:1 D4·.1~~:4Q iJ 30.408 "8~-.~(r:Yt 3-o;$.·3:~ ·,01 

6J!J:;:kl 04:i:}:4·$ o 3DAD.(i660Wt --.[Mi.B;i·1106t)i 1fJ1 

6.:19:41 04:1:U5C O:~{L403:t}333 x.g.{Lb511f~6·7 179 101 

6:19:4£04:13:55 (j 30.4-01 ,,8n.l3.S116001 
6:: ·Ht.tn 04<"j 4-:00 () 30.390000'57 ..8o.,!,611-BB6'l 
6:19;$5 0,4:14;05 G3Q3W3333a ~86,65·H16f.j.()'1 

o:.2J}.::Ol 04::·14::~O o s{);:;'S4.5 ·"BB:e53 
K2JJ:Oe '1M: 14:15 o 30,3935 ~a6 ,a,~j616667

$:20:11 (lkt42(J. (J 30.3'S31666? -86..55766667 
620:16 ()-4:,4:2t [) :J.Q.,~~})3j33:1·3 ·Y.$r:)}J$Oi$(..£f 213 
B-<?(j-;21 04.-:14:J{) o 3G,S9366'51Y! ,·jW,&52S3Z;f.:{ 280 
6:2\.1:26 04:14:3$ Q :'JO,3B416BfI7 282 

82 
6·:·20:J;!~ (14:"'14:4-5 \) 30,395 -lfiUJ:/015667 
6:20:31 04:14'4G Q 3U3f>45 oi3'6587HJJ3:1 

6:20:41 (}4·:14:50 b 30.cm{\(id&G7 ,.:as.-f;725 
('l;Z(}:46 04:14:55 n 30.396·33333 -tl6.61483331 
6:20:51 i14:1500 v :)0 "S.G11 t1u-6.7 -86-877 
n:2(J~5/l; (~}'4~:lfi:.:05 () ;103,~e i 66Q7 ·66679 
6:.-2"1 ~G~ U4:t5:1C o 30.~'9'5 -86J}6Qii:t;l33 
3:2\06 04:15:15 {) :'j'L41}1 "c.f} ,6SZtfi6t.r 
G'~Z1;1 1 04<1$':20 () 30.41)26036>')1 ..;tm ,f;82a.:J3.33· 

6;2i~1& 04;15::2-5 o 3-0,404,33:333 "gf;.oS33-3332i. 
6:2'1'21 O·1~1~<}() o 3DAtm1i!ff!,f:,-r "BGJ1B;kJf',6Gf 
I;L21 :.26· 04:1-5'<15 <J 3{)407$;{:!:L$ .$6083iJfiCtfl 
6:21 ':,n \14:1Ek40 G 2;(jA096&B57 ,,86.8$383333 357 74 
f.):2·1:36 04<1 ~)::45 {; 30 ..41 '1 a3;3'a~1 &8684 71 

eLl·, :41 {}4;:15::50 (j 30Ai2M:,33 -86684 
6:2:·L4B C4~tt;.:56 o 30,41 ~1 ~.3333: ,,81568·116661' 
f$:?·1~5' ('4::··r6:0Q () ,304155 ",l~() .6:&433.333 
5:Z··f :56 f)4:,'~():OS Q 30418:; ··-a6.. f184~33:}Jj 

G'27t11 04:1610 n ·30,4.11:5 ,86.6B45 
6:22:00 Q4:ti~:1 f; -8.6:&8A6 
6~22.,~11 n4<·H1~-"2D o 30.419 -E€L£M5. 
6.;22:.15 04:·"1&;25 (} 3'0,4 i 9Q6Q67 ,B6,mW>B661 
et2.2::Q1 04:-1·5:30 o 30,4.20333~Kt -81'\.684&6667 
6;2:l~.2g (J4'.·1f;.::~5 {) 30.,.42.1 -$06H4&3J32 

t1.22~3~ 04:1nAO D .:m..4.2-lS -86,6f\4e:)Cj3-J J55 20 
&:22;36 {)4:16A5 .[) 30.421:8333.3 ·86J'84833::B 355 
6:2'::':41 ()4~ 16:50 n ;j().422106B7 -B6.6·,gS 
6:22':4fi 04-. H3:!i~; () ;*0.4225 ....gfL035 

6:22:51 04:17'fl{} o S0,422B33;n 
6~22:5€· 04~r7:0-i) o 30.42$ ~8.H.Bt~5 

G:2:1:(ll 0417'10 {) 3DA231-00tlt -BeSSn 
4$6:Z30J};') 04:1'1:15 {} :30423J:J.333 -~~{u)e5 

*;).;23: 1 f 04; '1 7~20 {) ~30 .42:l3.3;j:j~J ,86G85 

AA-2.11 

32 



() 

2
6:2'4:-~7 O,'L1B::25 

~.ga.,Q:B-5£:24~22 0-1;i:S::j:'1 o 30A·;t35 
6::24.27 C~'Lt it'~{e: a 3(;14:24 -(~EJH:t5 

{j (~C,42.5 ·~-8G ..fi"g!Yi6.0s7 
d:14:~1 Gt~~ 10.::46 {j 3G,42S':?;1:!.K>.:3 ·.,q$,f~6.o,3:'j·2:;$a 

it:Z4~4/~ O~k 1~t.5 '1 
354. 

(hi.: t~t{) i o 30:4J:2""J66frr --~~~tp;g63J:3a;J 

6~24:~5:l 04~'ltl:ge o 00-·4·:J4.f; -8g,B.·&{15 
fL~~5·.:02 04:..~~: 'i'1 o :'l0.437 

:6;:24':~47 G4::~a'::5t5 

:zs 10.2 4200·;25:07 -04.: l tL-16 \) :;()A<H1$$$;;1S 
-it2,fi~12 L14~·t9.<.21 -0 30Ar4'~ 1 ~l{}G7 .. .fla,{:}t~4 ., &~o7 48 
,i::Z5:fi 04:10.:;{,,:; () JI0.44233<J?~3 «Bfi,S-S'~ Bss:;a 
v<25::qE2 ·O,"k~fL.31 tJ 3JA42S;;'$·$3 
p:25:21 D4~19.::.3~' g30,AA3 
625:32 Ok-Hl:4'1 a 3D:-.443t.6!3f.;·( «B5..t37388:667 
u:2$:~i{7 i)4~ '~£k46. 0. 3vA433Z;a3.3 'AnA) l.rrOfJ:'13.3~i· ¢£.l 

i}~2ft4-l f)tt~ ~ {¥:;'$:1 Q 39A4~i1::l601 "BS,.ffB$·16-tt57 tOO 
·t15£::2$'4"1' 04: H~:S0 o 30.4425 ~~r~l ..6B565ft>i~7 

f'L~5:!.i2 04:20:01 o 3;1o,44t 34&:}3 .>8:&.:3£38$0:51' t3i 
1O()()

8$!S~~:Y1 .04;20.:.00 (J 3,~i4S9ij('li3.B'7 ·~$·6 ,$:0.2 t60 
109136:26:0.2 1)4:20:11 o (HL4:r7.666err ~,86.Ba11f.oBT t(16. 
1H2B:2B;(}7 04.:20.:15' Q :]GA;Hi;S ~~>~,rtQ6t1::}..~~:~$ ·t82· 
lH)4

6~:;1~··:.1:~ tj4.:20;2·' Q 3f;1A:f.i'i 6657 ,·$.G:e;p.1 t!)4 
'10.2£:26:17, Ct4:1~J~26" o '3\},4j~ >H6.5611EH:t37 t84. 
10!~~

6~'C;22 04:20:31 r) 30.42.SS:{3:33 ~13{p',.ti·G 13:;l33~1 tq4 
10841(;46:26:27 04;2C':~ o s~~,~~ee~6e:7 ~aa·~B,a15 
1{~<i46:2q:S2 .{)4:Z(J:4'1 o ·S.(}jfZ4666·H7 N{lti-,f$ni B:J3~33 '165 
10N$$;26:(11 ()<iL2QA\", o 30'~4225 "~.S£3l~;.f.l2 '\54 

HT2
ti26:4~ 04.20;$1 o ~10.>42{~·o .;B;Q."&f$.2'1of1:61 

r~4.8{l:2tM? 04'20;iiil3 o 3.0.,4l;B33il~3 ......S·~,fHJ21H~1·6·? .9~J3
0:28.:52 04,:21;(1l (i 3().~t"-r:6i$BS·~i ,,:et,qE4(i-J'S33 

D:~2
tk2a~#? 04:21 :~J 3C1,414 '1::a,Q;~i;).2$$$~;;5 

95 {!flu;Z,7:Q2 P·4;;!.1·~·1'·1 (1 j(t4"1:l666if7 ,,~~.>.oB:i~33-333. 180 
04';21";·16 fJ ... :36~4{}N;; >.~f%) ~&5.2r~Ki$j<3. 'teo·. wr 90$ 

Q:2r:12 L"Ii.\:21:21 'J ;3(14D716667 ..£.a,f$a2.$,3·;~);~$ 180 '~ft· tl~1D 
f;::21~O?, 

"teo: 11)0 81..6
£:.21.;17 0421:Zp o ~jbA04B3J';3 ·"8·($~e,e233J33· 

1\):3 HI'lO
B~:tt~22 04..~2~1 :~i1 \) ~q$ ..£j52'Eh1$~13 fiB 

t~JD It!4' '!j;G4
B27:27 04:;11 ::itl Q $O,4!lC)-i 61$$7 ,",s:;~ ..6B21an,G7
 
S~27:;~, I;J4~~1'~4{ () 30,S\)r.66o&.7 ··~';LBfj21tf$e1 11&·. tOi?
 

102 SiOD
f;:27:~'t7 D4:21:0/5 (} $O,3ge!:3~,~t33 ""'$S".£!132 1'17 

100' .t\G46:27:4:2 04':21 :51 o ---8£,aS1s:t33S' 1.11 

fL27:41 04:21 :Bi~ 6 3i1:39066fi>.'37 ~~$nJjl$1.6$?61 1:78. P1 
'1'19-"e:27:q.;2 04:;!Z:wt \) 30,3{$t';5 .. 8S;;66~~6t1;561 

!1~27:~} 04:22:.00 a :3!J,33£3;J·g·3.3 ~,g6 -t)61' ff3f.i?$6t 
tCZ$.;Q2 Q4:22~tl d 2':1,02:41$&67 ..,ttEtBe'1·(:I6.JJ67 
e~2S:G1 Ci4;22~16 a :JO",~,(}2 -·aP~e6~e'eS33 

'3~!l&B ~86.A1Q26:28:1:2 04:22:11 o 
1\:2'5:17 04::n:;2& \J 3tl;S11ttOS:)3 -41i.H\G2 1M 
6;28:22 ·04:Z2:::n (1 3a>e75$JSS3 ..iH1~t\'~4:·i{loo7 185 

1%1S::tt' 04;n~fr Q ,3;O·,3;t366S6f ~ik1· ..0025" 18f.~ 
1.8G·6:28:32 04:22:41 Q ?lJ. '37 ~ 60"tR}! -f~~~J'ir;26tkYi';{ 
W$6~Z4;31 O.tt~.~;4$ ;;) 3(t$&9.!) ·,·8k1..f5=6$ 
168·.6:28:42 04:2:1:51 o 3{},;l£733;a;3.3 -fHL6{}3100i31 

6::21l;47 04,:2Z:5S o '30,35$33j3~ ·.~a.:t>'B3€3n,i~ft1 19!~ 

6::28:52:' w4~2;,,:t;)1 o ...~~,£~6·1.5e;57" 2-0::

6:28>51 04:2S:(}S o ·3{j;.!8~66iHJ7 ~,H,o,,6Ii5$:~K~~t1 

o·.:29j}2. C~:;23:;'1 t o 30...30'0 16Of~7 ,,<:2,c:a,:5t17etl,f~e7 236 

6;29:(17 04:ZS:1$ \) $ttSS&16&S7 ..s6,57 

5:29:12 04:23:21 o 3{};3S3566B7 -HlS,£5:t2,J3333 26-3· 
e·G$

6:21J:17 04.:Z~{:2:£ o 3>'..35.8666£7 A5.$~e75 21~ 
·856

B~29:'41" 04:23:31 o 30:$$9(; ":E£j~11;PS3$33 $(:)4 

G:ZS:Z7 Q4:ZS::tS n JO.;"Bi ..SSJ'>79· 
82&:32 04:21:41 () 3ft.3'S3'16,f)E7 -&cf)',r;-a 
6:2'2:31 Ok13~4{J Q 10,3fk'i.S3333 1o:86A33GS·33SZ 

AA-2,12
 



.'
)

g:Z9:k2 04.:2.:L~; 1 G ].{}.,;J6iEifJC£ l ··B6..B805 3D? :,02 792
6,~Z9AT 04 2:_~: f;.{l 0 :JU.. j'!O 16~~·Hf ·"H6J?bt)a~;,tf",61 () 103 160 
6::29:5:2 04~14:Cq 

&29:57 04:2.>'i.~{*} 

~; :Y}.::t7:?5 
(J ;iO.. 37$ 

'S6.. o.605 
-}M).8i30(1.('~Sn1 

(} 

3f/;1 
1:·03 
1(12 

1~~~4 

,l38B 

:6:30:G2 04 ;2-4;;-1 ;,) 3'0,3773~:333 ~·,fJt;J1800oo67 35(5 to; U6~l 

6:30:.0'7" ()4:24:1tl t) :'103796615:67 -B:f$ry80S;:;,3:n 355 100 &24 
e:;$O:12 04:24;2l (1 JO,.:~e2 ··Ph..nB1 1&£>67 356 100 f£J4 

tVlQ:l1 (J4:24:26 
H;'':)CJ:22 04.:24.;-31 
f1::jt.t27 04 ::24 ;-:;tf! 

;j 30,;}B4.3;t~.;~t:\ 

0 3·(),;U$66BG67 
.0 30.28:9 

,-ae~£.8 13$,~Zt3 

-HGAH}1S 
-80.5&:5 

2~51 

:}58 
358" 

100 
lilt 
1:01 

546 
476 
408 

{t3.Ct:32 04:24:41 
5::3().~37 04:24:46 

0 ;~o ,3u'1 S3~133 
I) 3G. ;;;936666:r 

-1-6J)$:J66661 
-$tLEt; Hl3S33 

:558 
355 

1PO 
99 

:~8 

192 

6:30:42 04:~)4:51 0 30,3SS ~S{)..-SH21:€1661 :)62 til 2'£4 
8'30:4/ (1424:66 
$;"0lt52 n4:2p'~Ol 

l:UO:57 Z'i4:25::06 
8:31'J)2 :J4~.25.~'1 . I 

{}.:.;], ~.:G1 04-;25~'18 

5:3'1 .. 12 04::Z5~:21 

0 30.3SB1.6667 
n 3q..4j)D31.1:;l3:J 
0 30.40233.3:32
D 30A04·33:;;tJ 
0 30AOt13333:} 
f) 3.0-.40816.66.7 

-86,,:::.825 
·SiHJ,B28.33·33 

-BG.tlf;ia 
"i~f;; :{;e33:1~1,~~,:\ 

-86)3£.35 
-Sf:, ;gS3B6567 

351 
354 
as:) 
355 
·:,64 
,ass 

94. 
'9"1 
an 
86 
11: 
71 

252 
256 
i'60 
2£0 
2S2 
2Ml 

6:·.15"t:-tt C4.:.2$.:20 '0 ;~OA, ..·BfLt3:B3SG3.33 355 74 2.40 
p~:3~' :2:-: 04;2~.~31 {l 3rt4-118.5567 :·i')ij6M $5~ei "l2 224 
6~:~t:2" (14 ::25.:':;35 0 30.4'1 33S:33:3 ,1;)6684 Hlo67 3:55 till 197, 
6~:~lt:'3~ (~1, :.;r5:.4 '-i 
f~k31 ~.37 (i.;i:Z54$ 

D ;}[)AJ 48:\3;1:> 
{l 30.4:16.t6£67 

-i~(l.(H~~~3:t3S~1 

'·00)'3$45 
3:S? 
;US5 

53 
00 

1&0 
lae 

6:.31 ::.42.. t~t25~51 0 YJA175 ·8668466667 .355 47 176 

0:3\:47 GJ:25;5B 0 00,418:5 ~t}6.,.6.B4$i.)e67 ;),513 4:1 IS!;; 
6:..:1 ~ ~:5Z 04.:1:e~o, () 3iM1SS -$6.684&6667' 356. 40 125 
6.:31:;:,5:' 04:26~O6 

,~. 

304203~n33v ~,86·,6.e4B·33·33 sw '"',....,..,. mE 
6.:32:.t)2 (M::2$:l1 
6:(}2':87 04:26:16 

{} 3{)..4211f.~-61 
C 30.422. 

·8G .i*.4S?}j:'13 
·aC"C8S 

357 
$:~;,$, 

""7'J, 

21 
7'1," 
93 

0 
6:42:2:5 J4:J¢,:34 n 30.424=833:,3 -$6.6.13518G6'1 ;142 3 5t1 
fj;42.:30 \l4:g¢}:~,S 

G:4:!:;)5 i,)4:${L4A 

(} 3{1425 
0 2KJA2fitW%!;'l61 

·8i3,5&5\B667 
·8BJj&S:;I3033 

:347 
:1:5D 

18 
",t:,......,1 

84 
116 

6:42:40 04:38:'49 0 3D.42660087 ,8BJFi8{MiG67 34"{ $8 144 

6:42:45 Q4:3f1:M J Jti42eS~t3;n~ ·I1f>QSC 347 ~, 

''''' rl6 
5:42:50 Q4·:3£.:59 
~):4Z.:5$ o4::rr:04 

G :mAS 
a 3.0,432 

·{%>,f,:&65 
,6££8633333 

341J 
3.54 

HS 
91 

212 
2.56 

6:43:vIJ 04:31:0S 
B:4:Hi5 04:37:14 

<} ;1<':1, 4;>4X~tn:tj 

0 31],4:;;£5 
4UUj81 
,tRH:i87 

3-57 
;j5{} 

96 
e9 

284 
30B 

ilc43:10 04:3·1:'19 () 3U.4:188.3:133 ,136.£87 4 H)'. 318 

8<43:1 5 04:37:24 ;J W,441 H'l661 .{l,c6&6tliH!iGl 10 tOO ,')3$ 

e~:A<l:;20 04:$f:2f! (j 30.4436 ~.j}5_B8615£B7 15 99 364 
6A3:25 04:37:34 (J 30445666£7 ·1MH3S5.S2.33:" Z1 tOO 3gB 
6:43:30 04>37:39 0 3'{),441if3·3:~3 ..{l'£; tlB41()f>e7 30 toO 3SB 
tt43:.3:5: 04:37:44 Q 30.44966007 ;so..5826513B7 $8 100 :)6;$ 

6";4-3:4-0 f,14:;f(AU 0 JOAS1 ~ ~, -fY3.6Bl 40 98 ;;44 

&:43:4'5 04;37::'14 
11:43:1',1) ij4-:31:!dt 
a:4S:55 Q4:3S:JJ4 

(I 3j~},45316Be7 

Q 30,.45.5 
0 3()A~Gi5fNr( 

-%e,f179;l3:133 
»86jj775 

-$lt.}.6168;:t·Z33 

41 
4~ 

4, 

96 
9$ 
99 

:MCl 
mw 
'.',08 

644:00 04:3B:G'l1 
£:44:05 04:38:14 

0 3D ,45&333·33 
() 3(k4eO;6a~'i7 

,&:\.674 
-00 n72:}:JZS;1 

41 
;( 

wo 
9t1 

;~(j,;i 

3&0 

5:44:10 04~$ll~19 0 20AWI$:33J:$ .. 8iHl'7Q5 4' 88 4.i~$ 

6:44:15 D4:31'i:24 0 3GAil3S6657 ·,tlS.t,HI3Gt';l@f17 4 , 102 54-4

644:20 04:38:29 () :J04655 >$6:.00683333 42 10& t~HO 

5:44:25 D436:34 () 3il4$·7333.:3<1 ·~e6Ji~5 
j; ~) 
.~,,- 1015 57E 

f};44:;~O L'l4<~8.:-J.$ 0 :30,4BIi16661 ····-86,6f~3 .r'·i;, 110 ~}HO 

€<:44::3S 04:38:44 
f1:44:4(l t)4:31l:4Il 
il:A4A'~ 04:38:54 

0 30An l6BSl 
0 36A7:'W1667 
(J 30.475 

-·86,ij& 1 
-80..65916007 
~a6,~k,1'6{~(lt 

4f.j 

40 
<1 1 

112 
11'1 
10/ 

SG4 
4 te,.e;: . .,.tl,.~ 

45£' 

&>4450. Ok3B:SB (1 30.477 .86.ifiS53JS3Z\ 4'~ 10<1 4~M) 

G:44:$t\ 04::-£tLtl4 () 30A7&8333:1 .$€U.i5.3S 39 Hi$ 4~H~ 

6:45:90 04:3'\);OB 
fJA·fk05 04:39:14 
$:4!'LHl >;)4: 39; , 9 
{t:45~l5 04;3~i:Z4 

(1 3CHiJ{){)6tjf;l7 
0 30.48266667 
() 30.48.466667 
0 ;;0 .. 486M';5$ i 

-80.56156067 
·86.65 

··B6,64816567 
.eO.6465 

38 
37 
36 
:Sf; 

107 
1'Y\"'<!''.tJf

10$ 
1(16 

3,92 
J52 
:l4g 
;174 

AA-2.13 



B>15.~~~(J n4 :39:.29 () 3(},+gg6GGG7 
4U6~45~25· 04':,:~9 <~4 D ~30 .4'9'05 "$$:\1·~1~~ 

.2Sf3
Q4<3fL~Wt fl 30,.4823:33.~:i ·...&u..J5~11 '(5557 41 

292o ::H);A94'lBBB7 :-,-tH~;83-n~3;):~~~ 4'1
6~-4'9<jJ.5 04~:li)~44. 2St)
6:,4.tk40 04~·3$;4~;1 ·0 ·;£to,~63 7& 

GA~<·;45 (J4~·3tL54· \) :{{}.48·taS33B ~·ej0 .,~~J5"63;~.3-3 

tt4-5·:S0 04 :-2H~k-t.~9 {j ;;~j:4frB{·*1f.~(rl ~e6,634 

(i:A5·:·5::~ C4;40J)~l {j ji15015 ·.. $t):,t1·S23~3":1,3 

6:4;;;00 ,)4;40,08 {) ;:,:~t5.o~:~:. "8e..6-;JOJJG68:7 
li~·lif$~iJ.$ t}4~40.~ i 4 D .;;n..5(l:~k1 ~aS629 

292
{}:·~6;·HJ {W40'ifJ OZ;Oi3.075 ·.,$:u.-,e2~1.5 

3latk4.6:15 Q~:.itCt24· O. ;50 ,;:~Ct~f)'t,i6~'l' ·-·a6,i~i1~ 
324

6~~~:Ei~;~q {)lt~-4Ct2B o :KUSHB3j.o3 ~B(L024&:}333 23
.'32$

fk4Et25 04\1-0:<t4. CJ .3.0.5'14'186.$"" -tW.fi23B3~;:m 

1'N5 ;;It} M:40:38 o SO;5H15 ·Et:6JKZ3t6661 
;3f!,2

9'~49;:,3:$i 04,14(k4-4 () .:30~5ta-$:~3JJ -85.;o22:£6~~-e,j 
.~;646:4{l:4Q 04~40,:49 o' .:i6:E2 t33333 ><:86·.,f~22S:tS33 
3(Jt)

6·:4$::45 .04~4r,~54 w86.~?22 
344

6;4>n·:5a04AO;5~i {)3052:$ -1:H:lJ3215 
aAf)

6:46:55 (}N t:O;l fj :3Ct51~i;}11'36iS7·S.;;.l;2i 
is;:4i':O(] fi4A~09 6 .$f.y.5a03.3:ri3 ...a6J32GS 
IJ:47:05 04;4-1:14 O' 30·53<1'5 ·:,8a:,$.20~·et,r$7 

&A1.;1004:41; H¥ o 30.fi?M·:~e~;·.r- ~fKi:-.,g-t:966{]?7 
S:4.1:15 04,:41 :24 o J;:(}.53330:1Zl3 .:;" fl 18"6uf'.'1 

-..'.';~.,->.. ~.:'.''~ ..~~.;.,:.~.<.. ~.,::...;:;.•.~~ ..8:47;20 04A1;2~ () 3~UJ.3.$ g.',« :.,< :"_.'~ 

6;47:25 04;41:24 o 3{L54t ~aeB1iB5 

8047;3,004>H:}J9 Q- :3Q;'5;;t~16$6''t ",)1U11 gHHfB1 
(1:41;35 (14:41:44 Q ;ao,.,ti451··61$p1 ·;·aa~6'1'76tWHr7 

~30{jmj6:47:40 04:41;4£1 f;;1{);.$4733333 
~hn:4$ 04:41:i!4 otJ.,::ti49.oS ..~se,J)17 

6:41:;>0 0.{:41:59 030.po16$ti57 ·aiHjl~66Q67 3-0D 
:;V~3tJ:lO~6',.i:to333·3 ,~8& ,.8-:1:;633-:1::13 
3t~4,

6~:47~~I5'· i?t·4~04 
16~~g~'c:io 04~.4~:;tl~· Q - ;?;Ct:55·6 

'%~&4
ik48~~tj5 .{).4;,.42·; 14 o~io,safn6SB7 

03(LfiOD333;g.:;£:48:100"AZ:1i;! 
€~4B~1:S 04:-42:24 (J .;4.0,.5'&-266651 ~~;.L$t4s:~~~·3$ 
£:4$20 (14;44.:2\3 tl $.t.t·SJl5 ,,-gfi~;6·t43:,Jm:i:; 

6A,'$;Z5· 04:42:34 (1 30>S;$7SS:·~'3$ -fAs,.iS13sa333. 
6:48;2!O 04:42::::m f.~ 3{!..siS,},G6&;rt "g'd;51:;U6&Ci 
6~;.ta:.:Js" 0-4.:4-2:44 Q a:o>.si~ 
6:'48);0 0:4;4Z~49, u ;m;$(45 :::;~~i7:~; 

G 2Ct5.7t1:83$33 ..:.~~,6·;61.tB&867G:4e::'1~5: G4>4Z::54 
e:4.s~60 C'4~.41:58 .0 30..51"91-6667 -$.6;511 
fk4$:~5 04:'4:t~t04 D 3tLf:t,~1~i>qr)7 »a~s ;.0:1-ooi5661
{k4~hqo' C~4Z43~OS o $05134 ~8-e:&'~ O,~·6661 

ik4€tQ5 04~-4S.::14 o zi.a>s:ee3~33-3 .z:0iJiD9666$7 
6:49:'10 04A0:19 tJ 30,5l1S66iilG7 -WSliQ9'10067 

o .... ·30A.i&t ··&6;6f!$58;4.9;1504;4:'3;24 
-6~4~i;20 04<43:':29 o ::Ml.5:983j2a:~ .B6f)oa 
6;4t};2:5 04:43,:;34 o SO.C956€tifir cHp.:eOi5 
t;;'4$:W ~1~:~tS~~:g 03,0.598 ~e;6iJf 

-o·;"4f:L35 04~4·o~4.4 o SO,SD.0311333 ..$'6..'8063333.3
{} eJCJH)25 ~,8G .a05e~~3:3-3 

6~4~~45.· 04:~·~:~4 {) 30,,·aG4,g;S3~3. ~e6,:et~5ja3.3·:3 

$;49;50 {'4:43:58 o 3(1.&07'16661 "P;6.f)j)4S03J;;) 

6;49:55 04>14':(},4 C :)'0.;6095 .oS,f.,P433343
fLso;oo t4;44;(;11 ·0 3G:i:\11$30S:f.l .;5B.€D;363333 

6:49:40 04A3:49 

:6;5CcO-o 1~4~4A;1"4 D ;J(t6'i4 ~eG61 -f~;t.t~03.3S333. 

,650:,0. 04;44:10 030.6;\&5 ~'ooJ;b2a3$3'3 

5;50:1$ 04;44;24 C SQ,61$566S7 -,sl$,&0233333 
'6'~59;~O 04;*~·4·:.:tB o ::.j(li¥~ ~88:j)02 

6;5(l:~t.5 04~A4:,34 o ;.W.£2316;~{i7 -r~;601006G7 

6:tj,D~10 C4;,*t4~~a~ (l (1{jJl:';o3~3~ ;8€L6.(jl1lSS61 

et50~35 () '30J1275 "$6.6o,1&333~04~44"~44 

S;5();40 l}~:A4ASJ O~tU:129:5 ~86:.5003~~.~~ 
·al:>,p&5DA5 C14:4H;4 o 30;03146661 

AA-2.14 



\ 

6:5.0:50 04:44:5£1 
£}:,50:£)6 04'.4.[•.;1)4 
6'S1(J(j t\~,:4:i:(l9= 

fL5.1JJ5 04."45":14 
6:51 "H1 D4:4&;t9 

G 30. f<'·:3f.x}fAf;., ·(jti$08S 
n :W 153&33333· .. 86.5.UntBIS-67 
,~ 30..6.J78~5:rJ3 -'S6.59BI10Gii/)) 

0 ::'!{L64 ¥86.598166&7 
.0 3{t6·,~ 216fif], r c.&}., 597(64).ii::/ 

Hi 
., 1, 
1 , 
11 ., 

1., 

\)1 

91 
wt 
gJ 
95 

:.~64 

:'J64 
Jao 
4:00 
412 

651 :15 0445;24 0 :;10.£4433·3:33 -8t1..5B7'I€iJC7 10 96 .424 

(151 :2:0 (14:: 4 IT:,29 
6:51 25 i)4:4.5<34 
6=:$1:.$0' 04:45:39 

0 
{j 

{:; 

3U£465 
30,648a3333 

30<65'1 

~8t16Q6e15e57 

..Bo..5.$16'S3:ti::) 
·,.s6.. 5{.f5e~~3~;~. 

9 
B 
9 

98 
9~) 

98 

404 
:fl'!) 
.364 

6:51:35 04:45:44 (1 3o..653S~};J;l;} ~e6',5t155 B UB 7:6t 

6:',5 f :::~to {j~:::4:fl_;49 0 30.655£6861 .. $tl,5fjS66$fi7 $44 se :Kif} 
5:51;45 ·i)4A5.:54 0 30.85786667 ·885968al~\3 317 100 -4·12 

6:51:5(1 04:45;58 
8;.:).1 55 04:4ti;f'r4 

I) 

0 
3(l,G5S 

:3·0-~} $063.333 
,BB.590 

··8{1,150166&£7 
296 
2Ut} 

I 01 
103 

-k1~~ 

:me 
a:5,?:;{'%Q 04:46:09 
0;52:05 04:4{}: 14 

Cl 
() 

3(M~{;D5 

3D6tl'l 1-6£57 
,85,004 333~~L~ 

~6,E~GT 

2Si 
21).5 

'H)4· 
lot 

376 
~T2 

a;·~i2~·tn 04-:48::}9 
&:.51::t5 ('4:46:24 
5;:52~2'O {)4 ~ 4'Q ':211 

0 
0 
0 

30.6BHJ,3.333 
30.66233333 
3rJ lj8=:2 e:j3·3S 

·,-86 .60ge~~;~3.3 

-86.61266667 
·y~6Alt~6d6£7 

Z.e~3 

2t2 
262 

10'0 
1. 10 
1 1:2. 

3f2 
:rt2 
J.72 

B;:.5~t~~:5 04:48:34 I) 30 .51),;):3:);3.$3 ,~~i<Ltl' 85 285 1. t"' 364 

B~,S2:.;30 04.:46:7f9 0 306$45 -~~..6.21 '1t1&SJ 306 l()6 :~g4 

6:52:3& 04:4{1:44 () :lOna6:3;;r3;~3 ·:~\J)2;3 :335 t01 30e 
6~52;~:t\ 04:41N8 
($:S2:45 fJ4;4.fi:$4 
fi:oZ~5D 04:4£:58 

G :K),6&&S 
{} :1:f,).070B333:i. 
n 3Q.. 612.6:6f16? 

,B·&..i$1t:J&6e67 
~ae.62.3tB667" 

,SH,02166"fi$Y 

359 
"2:2 
4H 

"100 
83 
jJ& 

--:~'"':-') 
->.J..,JJ;,. 

:312 
:11 2 

5:5255 (}4~:47 ,~tl4 (i 30J314 c8&J~1&~i /0 1'19 ~'tl:a 

.f)'~5:tt)fl 04:41:00 0 30,£314$$3:13 ~8B,t1\6aS3:13 90 100 340 

6:5::).:0-5 .04:4"1:14 
6'5310 04:47:19 

Q :lC.&1.433.3"33 
n JO.614:'JJ.a3$ 

-PAth ~ 416-S67 
...·8i:iJi116 

SG 
SIn 

100 
09 

324 
308 

6~3:15 04~·~l7:24 

6::5320 (,.'4:47:29 
6:&3:25 04;47:34 

?~','
(} 
.t"i: 
.~? 

3CUH43333J 
30~874·3-:!333 

:;001431333 

~·eB)3OBe33iJ3 

-86.,6063:i:i3::{ 
.S6.e03S3313 

n-D. 
>;,;~' .... 

90 
96 

99 
90 
83 

:)0$ 
312 
,3'1.%1 

6:53:30 04:47::39 .n 3QJJ14·;:Ii$333 -86HQ1B3333 ~lt 13 .320 

iL53::).$: t14A?:44 
fi:63:4(f 04:47:49 
'6:53:45 0447:54 

tJ ~o ,tJ":43!.~.~.~ 
0 ,W,i} 14 hl!;)q{ 
Q :W€I4 

-sse 
,.;B6~6983::j;33.3 

Hl598H.:l333 

82 
04 
8(,) 

"itu 
58 
54 

34,0
3f\()

3se 
6:53:50 04:41':"59 (i 30,B74 -·Bel.:5!l53'3333 U~ 51 :18$· 
·tJ:5:3:.5e~ Q4:4B:{)4 
6'54:00 0448:D8 
&:'$4:05 C;4:4t1':14 
6:54:W 04:48:19 

n 3DG73$.:;n;33 
n 3DJ),N 
U :10,674"16867 
D 30.6743"~~~(J;d 

-HfU:'94 
-86SSZ833S3 
-8(;·,51)183333 
~Bf.d'i9t 3'3$:n 

8'""'-,:.' 

80 
1:2 
7.9 

4H 
4tl 
29 
1f) 

:358 
32~~ 
3(~:) 

21)4 

ik54:i5 
tl.. 54:~'t} 

04:48:24 
[)4>4,9:29 

0 
(I 

30,6743;1333 
sC.$7433:33.:; 

-8i,U5901:l3-33$ 
~,&S.S9a66667 

:;>.,~,.

t)::J 

gO 
\1 
4 

:tiM 
Zti6 

6 ':~:54'~4',$ 04;48:34 0 3O.b7433:33J ~·f}6.<59d,33~rt3 9,] 24 256 
6:54";:!-o 04:4839 (J ;s,06?416§Cf ~$iJ,5a$)$ 12:2 41 2-56 

6:f14:35 04:4a44 n 2.o_i)?3333:t~ -86.5S083333 1fJ.4 47 2·5(1 

o:E-4:40 {M:4.St49 
n~.e·~4<45 0'4:48:M 
H:54:S0 f)4:48:S9' 
13:1'.4:55 04:4~H)4 

8:55::00 04:4';1'139 

{) 

[} 

Q 
() 

0 

30J5'72:3333·J ,88,M9 
30872113661 -S6.59 

30.J;I?t~ ,88,5906El(\4} I 
30J513 -86,S91 

30Gnlt; ·4.l6}i91 16{H11 

2.2,8 
2$.8 
32,9 
:;:)7 
J40 

4:~, 

3S 
2& 
21) 

tB 

24A 
244 
2:~O 

23fi
2m 

i3:50:{¥S 04:4~¥'14 (l 3tdY/:U33333 ~t.16,t;9' 33333 ~15,3 \4 }9t) 

5:55:10 04;49:t8 {} ~J{;J~,74 -·8e581~n;l33 iff1 :3 t 12 

AA-2.15 



"~	 "-')	 
c 

--, 

-)
 

TiME LonG...:S}·~~~:;j'fl: G(OUfl(HT$(:k.....Sti;·i.ern (M11U.~I{t~~p&ea~.....~~Jy5~~-:.~;n AJthuda~ ..Sy'ttBrn 'fl'fOG....S'i"t; 
ct~j~1r:fre5. dsg;;''(1ei1: ~~.tH)tS rtl!31 q~Y;)V'C r~,t.SL degr-e:#~?j 

04:4&::2f) 
f,.:5·5~{6	 04;.4·9~-:;4 :H),~~>l4· ~.gi3,,5g.1 :!2;~?$:J. (I 

l;~t :4'9~2H ;j.(i ..B74 ~bH,e;·>&·1.3;333.J o 
\'}4~4D:32 :j0-J'}7403S ~-e.6 ~-S~:t "; 3D=8 O.:L:l 

AA-2.16 



)
 

Pi~cJI ~,Sy~ Rah.... SY1~ Vl-J. )3y$ \(-.J SYf~ VN_GPS \/E (\P;g \/\l ,·OPS .Aj~'tLJje .. .i39'S Lat .. CPS [,JlflgGPS AH~tudn,wINS 

dfKlr.(~i$S {je{}j't~D:S fp~ fps fp$ fps tr,m feN degri'!B1i d!~gf'ee.s ft~€fi_ 

AA-2.17 



112 

----, '--,J 

. ~~~/ 
-...-/" 

ift$ r:pe; rps ·h~et d.egre1~·S {;i:!~gi!f~¢tK feE{1 
:.5-31 W,1 ,9434 "![N} 3tJ..Ert.~~~·£i"~J7 ·,-BS,5:ffl;}215 

AA-2.18 



\ )
 

Lat.... iNS Lrmg_}:t'J3 \IN.... ~NB \lE._~NS \,Ai a'4S AN INS AE)NS AZ.... ~NB poach ,.•..lN$ Roil.._iNS P>Jctl R.i\\l(; t,N$ FI()ji R;1h~ .INS 
~--

dH.greeN t!:~~grHu~;- 1'1'50 Ips fp:s fUihtrCN'2 #/$ect\:J; R!$t't:e'~2 (16(lreB1'i d.f~9rt)Oit degi:~~eti d·e:.q-tSJ~~t 

AA-2.19
 



..~, .--.". 

)
./ --

L:,~JC.illNS l.t)nqJNS V%'J .iN$~ \:E; .. It~S \iV.iHS AN...~t>tS Hofl....JNS· PHc~_ ..Hate:.. iNS· 
·rE·q:oree~· 4N[ve;;:s }<~T~, r-r:~~· tp$ rLf$~;~;c:\2 dbjre;:s (hB~~j]St:+c. 

37,2 127 

AA-2.20 



.\ 
) 

AA-2.21 



/ 

ltHT~ ....,R~h~~-, By-s 1NSw_Fiq~;.tr8 .. -Df ..merH 
de@/~~,~e: 8;«;¢re:5f 

AA-2.22 



\. 

AA-2.23 



Hover 1 NM 

AA-2.24 


